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Ram 52/Тһе New Dodge 


For more i тт. AANDOEN visit our Web site at www4adodge.c 


Now the truck that changed the rules is fourmost 

in accessibility with something no other 
pickup can beat. Introducing the new, 

four-door Ram Quad Cab." 


Ram Quad Cab’s four doors 
open to a remarkably spacious 
interior, a newly redesigned 
instrument panel, and a new, 
standard passenger-side airbag? 


Building 
better bodies 

through 
computers: our 
new four-door 
Quad has the 
same structural soundness 

as our two-door Club. 


Nothing matches the powerful line of 
Magnum® engines, with a V-6, a choice of 
two V-8s, the largest, most powerful gas 
engine on the market—a 300-horsepower 
V-10—and a newly refined, 
more powerful 
Cummins Turbo 


Dodge Ram has received the Diesel that delivers 
J.D. Power and Associates award for an impressive 
“Most Appealing Full-Size Pickup” 460 Ibs-ft 
three years in a row. of torque. 


Always use seat belts, Remember 

1 backseat is the safest place for 

hildren. Rearward-facing child 

heats can be used in the front seat 

only with the passenger airbag turned 

bf. “J.D. Power and Associates 1995-1997 

Automotive Performance, Execution, and 
jut Studies? 1997 study based on 
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“this was the best : O 
still-frame performance Ihave ever “Remarkable..blurs the line between — "..its a combination DV camcorder ч А . 
seen from a camcorder." video and still cameras." and digital still camera." Input device of the year. 
Best Of The Year Best Of What's New Golden Plug Award Hyper Award 
Video Magazine, January 1998 Popular Science, December 1997 E/Town, August 1997 New Media, March 1998 


The Playback On This Digital Camcorder 
Is Nothing Short Of Stellar. 


со 


Ew " 
"Üptura' thirty-frames- aud 
per-second speed will help capture “Editors’ Choice.” 
those fleeting moments... Editors" Choice 
Guy Tech Awards Finalist Avard, Macworld, 
GQ, December 1997 March 1998 
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“ „flat out impressed with 


es the design and output..." 
"Top Pick-Digital Camcorder. 5. Ch ЕН 
Editor's Choice Award PC Graphics & Video, 
Petersen's Photographic, April 1998 December 1997 


For more great feedback on the award-winning Canon Optura Digital Camcorder with its unsurbassed SLR-like 
capability, call 1-800-OK-CANON. От visit us at www.canondv.com. 


Canon 


© 1998 Canon U.S.A., Inc. The "DV" logo is a trademark. 
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Built-for-speed truck; 

PC on a wrist; all-new 
Rolls; Starship Titanic; 
Stonehenge of the Sahara. 


4 LETTERS 


76 FYI 
How chameleons change 
color; how video- 
conferencing works. 


42 
Deep Space ТЕН 81 CLASSIFIEDS 
Тһе 051 probe will decide 
by itself how closely to 
92 LOOKING BACK 


approach an asteroid. 
North pole by air. 


42 COVER STORY Deep Space Traveler Deep 


fight over sex; voyaging toward the solar system’s edge. 


58 Long оп Luxury Want a cruise ship with more lavish 
suites, spas, and a casino? One way 
builders can up the luxury ante is 


by inserting a new midsection. 


Smart Shooter The Army's new rifle shoots farther, 


HOME TECHNOLOGY 


32 Home Technology Newsfront Ozone-safe 
air conditioning; kitchen appliances get more 
convenient. PLUS: Fuel cells power your home. 


COMPUTERS & 


25 Computers & Software Newsfront Windows 98; 
Web searchers face off; e-mail that speaks volumes. 


Reading the Palms With new features an 
handy accessories, а PalmPilot—or one of 
its competitors—could be in your future. 


- 


hits hidden targets, and accurately fires around corners. 


www.popsci 
AOL Keyword: 


Space | rockets toward the stars with an ion propulsion 
engine and the ability to think autonomously. 


ELECTRONICS 


28 Electronics Newsfront GPS gets a polish; large-scale 
3-D without goofy glasses; why TV can give kids the fits. 


50 You Ought to Be in Pixels High-tech toys no more, 
the next generation of digital cameras offer photos 
with sharpness that only film has delivered until now. 


35 Automotive Newsfront Volvo 
softtop; hybrid tackles LeMans; 
hot-rod Mercedes; Prowler pours 
onthe power; ultralight steel. 


OTORSPORTS| Think Fast! 
How do race car drivers compare 
to the rest of us? Our reporter 
experiences a battery of grueling 
tests to find if he measures up. 
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New Risks, New Goals in Space 


ZERO TO 60 MPH IN TWO AND A HALF DAYS? Makes the acceleration of a VW Beetle 
—new or old—sound positively winged. But once the ion propulsion engine of the 
0251 spacecraft reaches capacity, look out deep space, here it comes—at more than 
2 miles a second. And the engine reduces the propellant needed by 90 percent, so 
satellites can travel farther or carry bigger payloads, or be smaller. 

That is, if it works. And that— finding the soft underbelly of untried, cutting-edge 
technologies—is precisely the point of this space probe, set to launch this fall. 

DS1 is on an asteroid hunt. It will maneuver to within 3 to 6 miles of at least one 


asteroid, without ground-control guidance, The risks of its unproven navigation system are high. But the strategy 

is bold—high risk with relatively low cost. 051 is the first of many probes costing less than $200 million that NASA 
expects to launch. Even if a significant number fail, the lessons learned will come rapidly and less expensively than 
with the massive projects of the past. Welcome to the new era of space exploration.— Fred Abatemarco 


Station Landing 


I READ WITH great interest your 
special issue on the International 
Space Station [May]. But your arti- 
cle in "Mission Details" about bring- 
ing the space station down concerns 
me. Even though NASA will be able 
to control the station's landing, the 
prospect of 100,000 pounds of hot 
debris hurtling back to Earth is 
frightening. Why can't NASA use a 
small booster rocket every few years 
to push the ISS to a higher orbit so 
that it will spiral away from Earth? 
Besides the cost of rocket fuel, is 
there another reason why this 
might not be feasible? 
Rick Bennet 
video (Qsnet.net 


It would be impossible to push some- 
thing as large as the space station 
beyond the reach of Earth's gravity 
with present-day technology, says 
NASA engineer Jeffrey Arend from 
the ISS Program Office. To keep ISS 
in orbit, NASA would need to launch 
new vehicles to boost the station orbit 
every few years. These launches would 
be expensive in terms of manpower 
as well as fuel. Also, the longer 
NASA waits to bring the station 
down, the greater the risk that ISS's 
mechanical and electronic systems 
might malfunction, rendering it 
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impossible for a booster rocket or any 
other type of vehicle to dock properly 
with ISS. To avoid this risk, NASA 
will periodically review the station's 
systems and bring the station down 
when they believe its systems have 
reached the end of their life span. 


Hero John Glenn 


WHEN I WAS growing up in Cocoa 
Beach, Florida, I had the good for- 
tune to live where history was being 
made every day in conquering 
space. Back then, John Glenn [“The 
Right Stuff—Again,” May] was a 
hero, because he embodied stamina 
and courage. Now that he's going 
back at the age of 77, he's again an 
inspiration to everyone. 

drbobsmith Qearthlink.net 


Rocket Quibbles 


I WAS A LITTLE dismayed to see that 
your article *Rocket Planes" [Feb.] 
suggested that Russian rocket engines 
are superior to America's. It's not 
that either nation did superior work 
or has superior capability—each 
just had different requirements for 
what was developed. Since the 
Apollo days, the Russians focused a 
majority of their efforts on liquid 
oxygen rocket propellant (І.Ох/ ЕР) 
engines while the United States 


HOW TO CONTACT US 


Address: 2 Park Ave., 
New York, NY 10016 
Fax: 212-481-8062 


ARTICLE INQUIRIES. 

We have listed the city and state for 
companies mentioned in our articles. 
For further assistance: 

E-mail: reader@ popsci.com 
www.popsci.com/context/resources 
Fax: 212-481-8062 


LETTERS 

Comments may be edited for space 
and clarity. We regret that we cannot 
answer unpublished letters. 

E-mail: letters(2 popsci.com 


QUESTIONS FOR FYI 

We answer your questions in the Ask 
Popular Science section of FYI. Only 
letters for publication can be answered. 
E-mail: askpopsci(2 popsci.com 


SUBSCRIPTION INQUIRIES 
For subscription or delivery problems, 
or change of address, please contact: 


Popular Science 

P.0. Box 51286 

Boulder, CO 80322 

Phone: 800-289-9399 

Web: www.popsci.com/subscribe 


POPULAR SCIENCE ONLINE 
Visit our World Wide Web site at 
www.popsci.com 

Or check us out on AOL at 
keyword: popsci 


focused on liquid hydrogen rocket 
propellant engines. The United 
States did develop good LO,/RP 
engines, they just weren't that 
publicized. Also, you said that the 
United States only developed one 
liquid-fueled engine since the 
Apollo program, the Space Station 
Main Engine (55МЕ); that's untrue. 
The SSME was simply the most 
visible, but numerous other liquid- 
fueled engines have been developed. 
А more correct statement is that 
the United States has flown only 
one new liquid-fueled engine since 
the Apollo program. 
imol5.mx@aol.com 


Author Bill Sweetman responds: 
The Russians unquestionably devel- 
oped superior liquid oxygen rocket 
propellant engines, Many people 
interviewed for our article argued 
that much of Russian mechanics 
and metallurgy were unequaled in 
the United States. Also, the Space 
Station Main Engine was the only 
U.S. liquid engine that was designed, 
built, flight qualified, and used 
operationally. That's why we said 

it was the only liquid engine to 

be developed. 


EarRing 


REGARDING YOUR FYI answer 
about tinnitus—a condition in which 
a person hears ringing in his ears 
[April]: I am a long-time sufferer. 
One thing that has helped me, espe- 
cially for going to sleep, is using 
masking sounds recorded onto music 
tapes. Associated Hearing Instru- 
ments in Upper Darby, Pennsylvania, 
produces and sells such masking 
tapes. You can also try tuning a 
radio in between stations and adjust- 
ing the volume so the hiss disguises 
the ringing. 

Pablo Schmidt Avendano 

Lima, Peru 


For more about tinnitus, see FYI, 
this issue. 
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Get Connected 


IN “NET GAINS” [April], you said 
that in the future, you will still need 
a PC modem to dial up America 
Online. This is not true. You can 
already access AOL with a direct 
Internet connection, cable modem, 
digital subscriber line, or satellite. 
Simply configure the AOL software 
to use Transfer Connect Protocol/ 
Internet Protocol. 
tdonaldson@mindspring.com 


Helicopter Flight 


IN YOUR explanation of how a heli- 
copter works [FYI, March], you over- 
looked the rotor system’s gyroscope. 
Like tiny spinning tops, gyroscopes 
consist of a wheel mounted on a 
pivoting frame. If you spin the wheel 
fast enough, you can tilt the frame 
without disturbing the direction of 
the wheel’s spin. But if you touch 
the spinning wheel at a certain 
point, it will pivot 90 degrees from 
that point. This is called gyroscopic 
precession. In a hovering helicopter, 
the angle at which the blades hit 
the wind remains constant. But to 
move the craft forward, the angle of 
each rotating blade changes at the 
two points 90 degrees from the 
front of the craft. 

Augustus Jones 

Quitman, Ga. 

Corrections: With 24 moons, Saturn 
has more moons than any other 
planet in our solar system [Science 
& Technology Newsfront, April]. 

The address for information on 
“Teflon Socks" [What's New, April] 
is PTFE, 135 Melbourne Dr., 
Athens GA 30606. 

Тһе Sony Handycam Model 
CCD-TRV85 [What's New, May] 
records continuously for 2 hours on 
one charge of its standard lithium 
ion battery, or 12 hours with an 
optional battery. Both batteries can 
store the equivalent of 1 hour's 
charge in 15 minutes. 
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PCon a Wrist 


SEIKO INSTRUMENTS' Ru- 
puter straps on like a watch 
but does much more—dis- 
playing personal-information- 
management data such as 
schedules, contacts, and to-do lists. 
Snapped into a cradle, the 2.4-ounce 
Ruputer can synchronize data with a PC, 
linking to several popular PIM programs. The Ruputer MP110 with 
512 kilobytes of flash memory sells in Japan for $290. The 2MB Ru- 
puter Pro goes for $365. There is no decision yet on overseas sales. 


Intergalactic Titanic 


"WHO'S YOUR favorite Spice Girl?” 
you may ask the robotic bartender 
on the Starship Titanic. An artifi- 
cial-intelligence engine supported 
by 14 hours of prerecorded dialog 
and 10,000 popular references en- 
ables this denizen of the starship 
and his robot pals to answer this 
and other questions, providing 
clues to help you navigate the in- 
teractive game. The Windows 95 CD-ROM is written and produced by 
Hitchhiker's Guide to the Galaxy author Douglas Adams. Price: $50. 
www.starshiptitanic.com 


ITALIAN CAR STYLIST Bertone bills 

its Pickster as the fastest truck in 
the world. While no performance 
figures have been disclosed, its 
320-horsepower 3.2-liter 24-valve 
6-cylinder engine—the same that 

drives the BMW M3— should provide | 

ample power to support the claim. 

The Pickster's sculpted flanks, 21-inch wheels, 

and massive airfoil spoiler in the tail make it a show. 


The Sounds of Silence 


ҮАМАНА5 Silent Electric 
Violin produces Carnegie 
Hall-quality sound, without 
disturbing the neighbors. 
Auxiliary inputs enable you 
to hear a recorded accom- 
paniment and the violin 
through headphones while 
playing. The violin's digital 
signal-processing chip pro- 
duces four styles of sound, 
from unenhanced strings 
to rich concert 
hall reverb. 
Price: $695. 
www.yamaha.com 
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The Hot Seat 


SIT BACK AND FEEL the ride as you pick your way 
through twisting canyons or race through city streets. 
The Intensor video game chair vibrates with low- 
frequency sounds to make you feel every explosion. 
Two midrange speakers and a tweeter help create a 
3-D effect. Price: $300. BSG Laboratories, 638 Harri- 
son Ave., 3rd Fl., Panama City FL 32401. 


A Recorder with Legs 


SONY'S M-100MC microcassette 
recorder's microphone has three 
sensitivity settings—normal, 

lecture, and dictation. To find 
segments more easily, you 
can insert a cue marker, 
which can only be heard 
~ during fast-forward and 
rewind modes. Two legs 
unfold from the $80 unit 
for better positioning. Sony 
Electronics, 1 Sony Dr., Park 
Ridge NJ 07656. www.sony.com 


Stonehenge of the Sahara 


NABTA, in the Sahara Desert, is the oldest known group 
of megaliths in the world with an alignment that corre- 
sponds to astronomical pat- 
terns. More than 6,000 years 
old, it predates Stonehenge 
by about 1,000 years. The 
site was discovered several 
years ago west of the Nile 
River in southern Egypt. A 
satellite survey confirms that 
several of the lines radiating 
from the stone circle corre- 
spond with astronomical 
events. www.colorado.edu 


TACOMA 


PRERUNNER 


| 5 Laspired by the 4x2 used by 


Ivan “Ironman” Stewart to 
pre-run the Baja 1000. 
Unlike anything which has 
ever come before it. 
Affordable. Extreme ground 
clearance, for the mountains | 
that take a little longer. 
Optional locking rear 
differential, for the valleys that Қ 
аге not yet filled. Available 
190-horse engine to propel 
me/through space and time. 
Skip plates, for the molehills 
are sure to come. 
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WHAT'S NEM 


All-New Rolls 


THE FIRST completely new 
Rolls-Royce in 20 years, the 
Silver Seraph packs plenty of 
muscle under its traditional skin. 
А 5.4-liter 322-horsepower 60-degree 

V12 engine, supplied by BMW, is mated to a five- 
speed automatic transmission that adapts to driving 
habits. The Silver Seraph's body is 65 percent stiffer 
than that of its predecessor, and its suspension sys- 
tem includes computer-controlled shock ab- 

sorbers. Available in the United States 
this fall. Estimated price: $250,000. 


Catcher's Mask 


SPALDING'S hockey-goalie- 
style catcher's mask gives 
baseball players more chin, 
throat, and ear protection 
and a wider field of view 
than traditional masks. 

Its one-piece construction 
makes it easier to put 

on. And at 2.5 pounds, it 
also weighs 0.75 pounds 
less than other hockey- 
style masks, says Spalding. 
Price: $250. Spalding 
Sports Worldwide, Box 901, 
Chicopee MA 01021. 
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BeaVideo Star 


INSERT YOURSELF into one 
of Nintendo's included video 
games, take pictures, and 
create slide shows with Nin- 
tendo's Game Boy Camera. 
The $50 black-and-white 
camera stores 30 images, 
which can be stretched, 
magnified, and adorned with 
clip art. The Game Boy 
Printer ($60) transfers 
images onto stickers. Nin- 
tendo of Amer- 
ica, 4820 150th 
Ave. N.E., 
Redmond 
WA 98052. 
www.nin 
tendo.com 


New Kid on the Block 


RESEARCHERS at the Milan Natural 
History Museum in Italy have com- 
pleted a detailed plaster model of 
the first dinosaur fossil ever discov- 
ered in Italy (shown). Scipionyx 
samniticus is the only fossil in the 
world that shows the intricacies of a 
hatchling's internal organs, muscu- 
lar fibers, and claws. First recovered 
in 1993, Scipionyx is a previously 
unidentified species that lived 113 
million years ago. 
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[WHAT'S NEW 


AFilm for АЦ 

Occasions "s 

WHEN YOU TAKE a picture. Tube tums 
with 100-speed film in low сазы: S 


light and then ask your 
developer to correct 
your error, the col- 

ors become washed 

out and the picture 
takes on a grainy 
quality. A better 

idea? The Fujichrome 

MS 100/1000 Profes- 
sional multispeed slide 
film is the first film that 
can be developed from 
100-speed to 1,000-speed 
without losing color and 
crispness. Price: $15. 
www.fujifilm.com 


uphill 


Water Escalator 


NO MORE JUMPING in and out of the water to reach the top of an 
amusement park water slide. The Aquavator, a 40-foot-tall water escala- 
tor concept, keeps you wet and entertained while you make the journey 
upward. Float into the Aquavator's fiberglass tube, which rotates to 
carry you to the top. There, you're dumped onto the slide for the ride 
back down. Ride locations may soon include Malaysia, Korea, Japan, and 
Florida. WhiteWater West Industries, 202-8360 Bridge- 
port Rd., Richmond BC V6X 3С7, Canada. 


Speed in the Hand 


WITH A 100MHZ SuperH SH-3 RISC processor, Hitachi's 
HPW-200 EC is the fastest handheld PC. Features in- 
clude an 8.1-inch 640 by 240 VGA color display, Type 
II PC Card slot, Compact Flash card slot, 16MB storage, 
and built-in 33.6Kbps modem. Price: $999. Hitachi 
Home Electronics, 3890 Steve Reynolds Blvd., Norcross 
GA 30093. www.hitachi.com 


Tracking Chevy's New Look 


THE 1999 CHEVY TRACKER'S more conservative design 
and expanded interior catch your eye at first glance. 
The Tracker shares its body style with the new Suzulá 
Sidekick and will be powered by a 127- 
horsepower 2.0-liter four-cylinder 
engine. The suspension has been 
improved by a new rear-axle 
assembly, which should also 
mean better handling. Prices 

are expected to start at $17,000, 
lower than any other full-frame 
mini SUV, says Chevy. The 
Tracker goes on sale this fall. 


WHAT’S МЕ! 


Can-Do Car 


A CITRUS-FRUIT harvesting machine developed 
by Agricultural Research Service's Appalachian Fruit 
Research Station in Kearneysville, West Virginia, 
picks fruit 15 times as fast as today's method, 
which is by hand. The machine's 12-foot nylon 
rods extend 5 feet into the foliage, rotating and 
shaking the trees. The fruit falls onto a conveyor. 


Rock and RAM 


THE NEW ROCK CITY ST-200, from The Panda Project, turns the desktop computer оп its ear— 
or more precisely, on its corner. A wildly decorated 10.5-inch cube that's mounted to take up 
less space and give the illusion of hovering above the 
top of the desk, the ST-200 comes in blue or black 
aluminum plating. Inside, the ST-200 ($995 
without a monitor) features a 200MHz 
Pentium MMX processor, 32MB of 
memory, 3GB hard drive, 32X CD- 
ROM drive, and 56K modem. 
You can upgrade to a 
233MHz processor for 
$65. www.rockcity.net 
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THE RENAULT ZO concept car is equally at home cruising sedately 
on pavement or scrambling off-road. The three seater's air/ 
hydraulic dual-mode all-independent suspension provides a 
firm, sporty ride on the roads, or can raise the body from 
6 to 11 inches of ground clearance for all-terrain motor- 
ing on its big 17-inch wheels. The 2.0-liter 135-horse- 
power engine, which uses an energy-saving direct- 
injection gasoline system, is transversely mounted 
behind the open cockpit. Renault Presse, 34 quai du 
Pont-du-Jour, 92109 Boulogne-Billancourt, France. 


EVEN HARD-to-reach bolts 
are easy to loosen with the 
GM Goodwrench Tools %-inch 
Swiveldrive Ratchet. Its 
head moves 60 degrees to 
give you the best grip. Lock 
the head in place, and the 
$25 ratchet provides a 360- 
degree range of motion and 
180 foot-pounds of torque. 
Test Rite Products, 595 
Supreme Dr., Bensen- 
ville IL 60106. 
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APPLY: Simply place FEED: Worker 


TERMINATE: 


the stakes in (һе termites foraging for Without workers 10 
ground around your food find the stakes, supply the colony with 
home, and TERMINATE eat the insecticide food, the remaining 
does the work. 


coated food, and die. termites die. 


Now there's a whole new idea in termite protection. New Spectracide TERMINATE” So effective, it kills 
subterranean termites in the ground where they live. 


So they don't reach where you live. Each package 
comes with everything you need - termite protection 
stakes plus an insertion tool. Spectracide TERMINATE 
makes protecting your home easy. And for the first 
time ever, leaves it up to you." 


BEFORE IT'S TOO LATE. ..TERMINATE. 


For more information call toll-free: 


1-888-KILL-TERMITES 


"Replace stakes in accordance with label directions. (SCI) 


© 1998 United industries Corp. 


WHAT'SNF 


So Long, Sidekick 


A 

| SUZUKT'S SIDEKICK brand of small sport-utility is 

| being booted in favor of a new marque, Vitaro. The 

y top-of-the-line Grand Vitaro (below) is the first small 
SUV to sport a V6 engine, which develops 155 hp. 

A new body structure and chassis design promise a 

smoother ride than with the Sidekick. Pricing is not 

yet set. Two-door models will be available in August, 

four-doors in December. www.suzuki.com 


Kiddie 
Computer Center 


CHILDREN AGES 3 to 7 can 
get a jump start on com- 
puter technology with Young 
Explorer, developed by IBM 
and The Little Tikes. The 
heart of the durable, colorful 
plastic computer center is a 
Windows 95 PC powered by 

а Pentium MMX processor. 
Scaled to the eye level and 
arm reach of toddlers, it 
includes a 14-inch monitor, 


Easy on Your Hard Drive 


VIDEO-EDITING SOFTWARE hogs your hard 
drive, requiring as much as 1GB of storage 
per hour of video. Now Pinnacle System's 
Studio 400 cuts that to 150MB with its 
unique compression scheme. As the soft- 
ware encodes the videotape, it recognizes 


CD-ROM drive, five software breaks and displays the first frame of each segment for easy 
titles, a bench for two, and a editing reference. The nonlinear editor includes 100 transi- 
membrane keyboard for easy tions—including wipes, fades, and dissolves—and 200 title 


cleanup. Price: $2,399. The 
Little Tikes, 2180 Barlow 
Rd., Hudson ОН 44236. 


styles. Price: $199. www.pinnaclesys.com 


Biggest, Baddest 


AS YOU MIGHT EXPECT from a Tim Allen Poulan Bad Boy chain saw, the Model 
3750 pushes all the limits on consumer chain saws with its oversized 60cc 
engine and extra-long 22-inch bar. But the model also marks the in- 
troduction of the high-performance low-kickback Oregon 72L chain. 
The chain's rounded depth gauge lets you cut more wood on each 
pass than with other low-kick chains. Price: $310. Frigidaire Home 
Products, Box 91329, Shreveport LA 71149. www.poulan.com 


DISC200 TRRCKO1 


Music 


KENWOOD PUT TWO players in its CD-2280M 200-disc 
CD changer, eliminating the usual pause between 
songs. Or, when hooked up to a two-source receiver, 
it can play two discs simultaneously for listeners in 
different rooms. Price: $500. Kenwood USA, Box 
22745, Long Beach CA 90801. 


Step Up to the Test 


THE SAHARA is the first machine to measure bone density by 
shooting high-frequency sound waves through the heel of a 
foot. The 22-pound device is compact enough to be used in 

a physician's office and promises to be a cheaper method of 
diagnosing osteoporosis—a bone disease affecting 22 million 
Americans—and estimating the future risk of bone fractures. 
Hologic Inc., 590 Lincoln St., Waltham MA 02154. 


WATER KEEPS YOU COOL as you ski 
on an AquaSlider (shown) or bike 
on an AquaCruiser. The aquatic 
exercise machines are de- 

signed to lie partially 

submerged in the 

shallow end of a 

pool, eliminating 

impact stress on lower- 

body joints. HydroForce 

Inc,, 10512 Lexington 


Dr., Suite 500, Knoxville 
TN 37932. $7,900. 
www.hydro-force.com 
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Prettier Phones 


MARBLE, STONE, and 
metallic are just some of 
the finishes available for 
GE Plastics’ prototype Per- 
sonal Phone. The Cycoloy 
Magix plastic resin used 
to form the phone's shell 
can be molded to 0.8mm 
thick to create smaller, 
lighter phones, while re- 
taining their high-impact 
and heat-resistant proper- 
ties. www.geplastics.com 


Step-by-Step 


SNIPPING OFF a 1%-їпсһ 
branch with a 12-foot pruner 
isn't easy, especially when 
you have 

to line up 

the cut and lop 

off the branch in one 
motion. But the Razor- 
Back Tree Pruner lets you 
ratchet the blade into place 
and then cut through the 
branch in stages. The result- 
ing cut takes less effort and 
is, on average, straighter. 
Price: $50. UnionTools Inc., 
Box 1930, Columbus 0H 
43216. www.uniontools.com 


(How technology lets you experience 


Agility, as defined by Corv. 


Taking one of the world's premier sports cars 
to the next level of performance is not an easy task, 


or one we take lightly. Corvette’ owners аге 


mo п 3 


The 82nd running of the Indy 500° marks the fourth } 
time Corvette has been chosen as the Official Pace Car. 


enthusiasts, and when we consider enhancing their 
driving experience, we do so with the knowledge 


that we must do exactly that. Esoteric engineering 


exercises that result in little or no benefit to the 


driver have no place in the Corvette mission. 


What Is Active Handling? Corvette Active 
Handling is the logical next step in the evolution 
of enhanced chassis control systems like ABS 
brakes and traction control. The Active Handling 
System activates when there is a significant 
difference between how the driver intends for the 
car to corner and how the car is actually cornering. 
Working with the ABS, it automatically applies 
any of the four brakes to help actively control 


the situation. 


The Tough Part, Really, Is the Human Part. The 


thing we've learned about Corvette drivers is that 


By Fred Gallasch, Согу ` 


{те C5 was designed without а roof from the beginning so we 


it's not only the car’s performance that they love, 
but it's being in control too. Active Handling had 
to be developed to enhance the driver's control 


without being intrusive. Before we could create 


Corvette to its fullest capability.] 


ette with Active Handling. 


' ette Engineering Group 


could make a world-class sports car that's also a convertible | 


the algorithms for the software, we had to drive 
thousands and thousands of miles, anticipating 
virtually every driving situation imaginable, not 


only on dry roads, but on wet and snowy roads, 


too. This is what we mean by the human part. 
Computers are great. But you have to collect 
accurate data and set up the computers properly 
to deliver the kind of driving experience that a 


Corvette driver demands. 


Agility and Subtlety for the Real World. The Corvette 
Active Handling System offers amazing agility for 
the kinds of situations you encounter in real-world 
driving. Imagine a sudden lane change on a wet 
road surface to avoid an unexpected hazard — like 
a huge pothole. Let's say you turn the wheel sharply 
to the left to avoid it. This input, combined with the 
low-traction surface, could exceed the limits of 
traction available to the front wheels, causing 
“understeer,” allowing the car to “plow” straight 
ahead. In this situation, Corvette Active Handling 
will work to help correct the car’s understeer 
condition by automatically applying the left rear 
brake, coaxing the car into a left turn. Of course, 

an aftereffect of this maneuver could be that the tail 
of the car may actually start to swing out the other 
way in a classic “oversteer” condition. The subtlety 
of Corvette with Active Handling is that it responds to 
this natural overreaction and brings the rear of the 


car back in line. 


A Note of Caution: The overall effectiveness of the 
Corvette Active Handling System is directly related 
to available tire traction and the agressiveness of a 
given maneuver. Active Handling is designed to use 
existing traction to assist the driver — but it cannot 


overcome the laws of physics. Please drive responsibly. 


Competitive Driving Mode for the Track. The 
Corvette Active Handling System will be the first 
of its type in the world to offer dual-mode opera- 


tion. You can engage a competitive driving mode 


{ Design attributes like the nostalgic waterfall make 
the new C5 immediately recognizable as a Corvette. 


for autocross, gymkhana or other on-track activi- 
ties. In this mode, Active Handling remains fully 
functional — while the traction control is dis- 
abled, allowing for some wheelspin and oversteer, 
so more experienced drivers can exploit the 


dynamic capabilities of Corvette on the track. 


This Is a Corvette to Love, You have to drive 
the 1998 Corvette with Active Handling to 
appreciate how great it really is. We set out to 
design the ultimate Vette for enthusiasts and 

I think we knocked it out of the park. We love 


driving it. And we think you'll love it too. 


Call 1-800-950-2438 
or visit www.chevrolet.com 


©1998 GM Corp. Buckle up, America! аг 
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ADVANCED... 


The Advanced Photo 
System/gives your creativity 
the versatility of three 
different print formats 


It gives you the 
flexibility of 
mid-roll film 
change. 


And the ability to view 
all your shots on one index 
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( IX Lite: ves "you; 
compatibility with over. 50 
‘Lenses featuring two = 
Very versatile new | Шай 


options designed for “-- 4 
the EOS IX Lite: the p 


plete 
0S EF 


22-55mm f/4-5.6 USM Wg = = 
and the 55-200mm - Ел д 
f/4.5-5.6 USM lens. - 


" 228 


EOS IX Lite is compatible with а 
range of EOS accessories including 
powerful Canon Speedlite Flashes. 


Most impressive of all, EOS IX 
Lite is incredibly compact and 
lightweight — yet this streamlined 
SLR is teeming with EOS technology, 
including a flawless autofocus 
system, a meticulous metering system 
and a formidable built-in flash 


Plus, with the optional CanoScan 
2700F Film Scanner you 

can open up a new world of 

visual possibilities. Just 

pop in your film. APS or 

35 mm. Scan it into your 

computer. And your 

creative options 

are endless. 


Fuel your creativity with 
the unmatched versatility of the 
Advanced Photo System and the 
EOS System — 
with the new 
EOS IX Lite. 
Your 
Creative 
Connection. 


ou Canon 


Е05 1X So advanced...it's simple 


Feel Soft, 
Hit Hard 


BLEND TOGETHER beryllium, copper, 
nickel, titanium, and zirconium, and 
you've got an alloy called Liquidmetal, 
a form of metallic glass now available 
in golf club heads. The material absorbs 
less energy from your swing than steel 
or titanium, says the manufacturer, 

for longer drives. It also deadens 
impact shock for a soft feel. A 

$400 putter is available, and a set. 

of eight irons ($2,700) is expected 
soon. Liquidmetal Golf, 27722 

El Lazo, Laguna Niguel CA 92677. 


Flexible Flogger 


THE DEMISE last year of the venerable 
Land Rover Defender, no longer sold in the 
United States because of safety regulations, has 
prompted Land Rover to look at ideas for a possible replace- 
ment. California's Designworks International proposes a com- 
posite-bodied sport-utility vehicle that retains the full frame 

of the Defender but has a modular body that could be converted 
to a pickup, or a softtop SUV. Gone, however, is the distinctive 
external road cage that fended off boulders on jungle roads. 


WEED EATER lightens the burden of a long day's yard work. The FL 1500 FeatherLite 
gas-powered blower weighs a mere 7 pounds, 20 percent less than any other 
blower, says the company. An oversize handle makes the FeatherLite easy 
to use at any angle. Price: $80. Frigidaire Home Products, Box 
91329, Shreveport LA 71149. www.weedeater.com 


'opular 
pm ЕРТІП 


HAT'S NEW 


Fourin One | 


YOU CAN POP as many as 
four of your favorite audio 
CDs into Sanyo's MCX-400 
‘in-dash car receiver/CD | 
player. It's the first multi- 
CD player to fit in the slot 
below the car radio. A de- 
tachable front panel folds 
down to load the four-CD 
cassette. Price: $600. 


Lightest Blower in the Yard 
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SEND & RECEIVE E-MAIL 
Sw 7 

VIBRATING NOTIFICATION 
(SSE % 
TAKE A VOICE NOTB 

= 
MAKE AN APPOINTMEN: 
же 


SYNCHRONIZE DATA 


Powered by Microsoft Windows® CE, the Everex Freestyle™ Palm - size PC lets 
you record voice notes on the run, jot down appointments in your own hand- 
writing, and access your most vital data at the touch of a button - all from the 
palm of your hand. When you get back to your desk, kick back and watch your 
Everex Freestyle" and PC take over - as they instantly synchronize your latest 
information and let you get a grip. 


-EVEREX 


Workstations * Servers « Notebooks 
Desktops * Palm-size PCs 


Dueling Worms 


WELCOME TO the weird world 
of the marine flatworm called 
Pseudoceros bifurcus, for whom 
*penis fencing" is a way of life. 
"These bizarre worms, which have 
both male and female sex organs, 
dodge and strike one another dur- 
ing mating. The more expert stab- 
ber of the pair injects its sperm 
beneath the skin of its partner, who, 
in losing the battle, is forced to bear 
the couple's baby worms. 

Trying to figure out how and why 
such bizarre behavior could have 
evolved, Leslie Newman from the 
University of Queensland, Australia, 
and Nico Michiels from the Max 
Planck Institute in Starnberg, Ger- 
many, collected pairs of worms, and 
closely observed them interacting in 
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small tanks, where the worms reared 
up and tried to stab each other with 
their penises. Statistically, each 
worm's chance of piercing or being 
pierced was closely matched, even 
though only one prevailed. 

What did that tell the scientists? 
The better stabber must also be the 
better avoider. If each generation gets 
better at stabbing and avoiding, “іп- 
teractions can escalate,” resulting 
in aggressive insemination tactics, 
Michiels says. The more aggressive 
each generation becomes, the greater 


These hermaphroditic worms try to 
stab one another with their penises, 
while at the same time trying des- 
perately to avold being stabbed. 


the physical cost in wounds. 

“We can only guess that such 
an escalation will stop" once the 

animals become so good at avoid- 
ing being stabbed that mating must 
become voluntary to perpetuate the 
species, says Michiels. “But we don't 
have any evidence for this yet." 

Hermaphroditic organisms, un- 

like species with separate sexes, 
have identical sexual interests that 
result in violent conflicts between 
individuals. A better understanding 
of how they cope with these con- 
flicts will help pinpoint the evolu- 
tionary advantages of separate sex 
systems.—Gunjan Sinha 


Way Out There 


ON FEBRUARY 15, Voy- 
ager 1 became the 
most distant human- 
made object in the 
solar system. Launched on September 5, 1977, the space- 
craft flew by and snapped images of Jupiter and Saturn. 
Voyager 1 is now carrying out its secondary task, the 
Voyager Interstellar Mission, surpassing even the distance 
record of Pioneer 10, which is five years older. Voyager 1 
will continue to push toward the heliopause, the invisible 
boundary that separates our solar system from interstellar 


Instruments aboard Voyager 1 are 
still collecting useful data. 


space and represents the outermost edge of the sun's mag- 
netic field. With five major scientific instruments still col- 
lecting data, scientists will continue to receive information 
not only about the heliopause, but also about interplane- 
tary magnetic fields and the speed of charged particles in 
the solar wind. With the spacecraft so far away, however, 
radioed data takes more than 9 hours to reach Earth. 

By the year 2003, Voyager 1 will pass through “termina- 
tion shock” on its way to the edge of the solar system. Scien- 
tists are hopeful that the spacecraft will reach the actual 
heliopause—thought to be about three or four times as far 
away as Pluto— before the year 2020, when the craft's elec- 
tric power runs out.—Patricia Barnes-Svarney 
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Java Without the Jolt 


PEOPLE WHO HANKER for the taste of gourmet coffee but 
can't handle the caffeine might soon be able to buy de- 
caffeinated coffee that finally smacks of the real thing. 


John Stiles of Integrated Coffee Technologies in Manoa, 
Hawaii, has developed a genetically altered breed of the 
coffee plant Coffea arabica—a species that accounts for 
60 percent of all coffee consumed. In this new breed, the 
main gene responsible for caffeine has been turned off. 


ENGINEERING 


Most coffee is decaffeinated by treating raw beans with 
hot water or carbon dioxide. These methods are expensive, 
and they strip the beans of some flavor compounds. The 
genetically altered arabica, however, is as flavorful as a 
regular bean, even though it is 98 percent caffeine free. 

In the past few years, demand for decaf coffee has 
soared, because of a growing cafe culture and greater num- 
bers of health-conscious drinkers. Stiles is test-planting 
the new species in greenhouses and hopes to drink his 
first cup of coffee from them within two years.—G.S. 


Do-It-Yourself Molecules 


A SELF-ASSEMBLY process that en- 
ables molecules to organize them- 
selves into tiny wires and other 
structures holds great promise for 
fields as diverse as circuit design 
and drug delivery. Future circuits, 
for example, will be made of wires 
and transistors measured in mere 


ОМА Е 


Bridge 


to anchors 


——— 
Фбла- 


Silver ions 
stick to bridge 


By stringing DNA between two gold electrodes, scientists can cre- 
ate a type of scaffolding for a self-assembled, ultrathin silver wire. 


nanometers—billionths of a meter. 


This will allow such close packing of 


components that nanochips could 
be much faster and more complex 
than today's microchips. 

Now, for the first time, re- 
searchers at the Technion-Israel In- 
stitute of Technology in Haifa have 
created a self-assembled nanoelec- 
tronic component that actually 
works. They used strands of DNA, 
the master molecule of heredity, to 
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assemble tiny particles of silver into 
a wire that conducts electricity. 

To create the wire, the scientists 
chemically bonded a short strand of 
DNA to each of two gold electrodes 
deposited on a glass plate. Next they 
strung a longer strand of DNA be- 
tween the two anchor strands. The 
DNA formed a kind of scaffolding 
to which the scientists could then 
attach grains of sil- 
ver, creating a wire 
1,000 times thinner 
than a human hair. 
"Our wire actually 
passes a current," 
ays physicist Uri 
Sivan, who con- 
ducted the research 
with Erez Braun 
and Yoav Eichen. 
The wire has high 
resistance, however, 
perhaps because of 
tiny gaps between 
the silver grains. 

In March, a month after the Is- 
raeli announcement, researchers at 
the University of Rochester trum- 


peted their own self-assembly break- 


through. Linda Chen and Samson 
Jenekhe built the largest self-assem- 
bled structure ever, 1,000 times as 
large as any previous. It is 50 micro- 
meters long (bigger than most cells 
in the human body) and was assem- 
bled from relatively large molecules 
called polymers.—Arthur Fisher 


ED 
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Failing Grades 


U.S. HIGH SCHOOLERS perform 
poorly in science and math com- 
pared with students in other coun- 
tries, according to the Third Inter- 
national Mathematics and Science 
Study, which tested the achievement 
of 12th graders in 22 countries. 
The test was administered in 1994. 
and 1995, and the results were an- 
nounced in February of this year. 

Of the participating countries, 
only Cyprus and South Africa 
scored lower than the United 
States in basic science and math. 
And the test was not even adminis- 
tered to Asian students, who typi- 
cally excel at science and math. 

Even the brightest U.S. students 
performed poorly. In achievement 
tests given to students who had 
taken advanced courses in physics 
and math, the United States placed 
last or nearly last. Earlier tests 
have indicated that U.S. students 
do well at the fourth-grade level, 
but lose ground as they grow older. 

Among the possible explana- 
tions: More than half of all U.S. 
students devote at least three 
hours a day to paid jobs, leaving 
little time for homework. Also, U.S. 
science and math teachers are less 
likely than their foreign counter- 
parts to have college degrees in 
the subjects they teach.—D. S. 
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Сап Sunscreens 
Stop Skin Cancer? 


MOST SUNSCREENS block the trans- 
mission of a type of ultraviolet light 
known as UV-B. Rays of UV-B are ге- 
sponsible for sunburns, because they 


Fusion Machine 


THE WHITE HOUSE'S research 
budget for next year would post- 
pone one of the biggest scien- 
tific projects ever, the cons- 
truction of a next-generation 


reactor to test nuclear fusion. 
Supporters believe fusion, 
the same process that powers 
stars, could provide an abun- 
dant and clean alternative to 
fossil-fuel power plants. Many 
fusion physicists had hoped 
construction would begin this 
year on the $10 billion Interna- 
tional Thermonuclear Experi- 
mental Reactor. They view the 
project as essential to providing 
data about how to operate a 
commercial-size fusion reactor con- 
tinuously. The largest existing test 
reactors have yet to produce more 
energy than they consume to initi- 
ate brief pulses of thermonuclear 
fire, which last less than a second. 
Designers are expected to finish 
six years of preliminary design on the 
reactor this summer. But the United 
States, Europe, Japan, and Russia 
(which would share the cost) have 
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Bumps to the Rescue 


FOR AIRCRAFT DESIGNERS, aerody- 
namic drag can be an insidious enemy, 
because it boosts fuel costs and cuts 
an aircraft's range. 

That's why recent news from Brown 
University has piqued the interest of 
aerodynamicists around the world. Two 
researchers from the school say they 
have found a technique that could 
lower skin friction drag by a whopping 
13 percent. A mere 1 percent reduction 
15 estimated to be worth $120,000 рег 
year in fuel savings for an average 
commercial aircraft. 

The key to the new drag-reduction 


CH ‘ 


The International Thermonuclear Experimental Reac- 
tor would use powerful magnets to confine and heat. 
hydrogen nuclei until they fuse. Engineers are now 
trying to reduce the project's hefty price tag. 


tentatively agreed to wait at least 
three more years to'begin construc- 
tion. Engineers will study ways to 
reduce the hefty price tag without 
gutting the reactor's scientific value. 
The U.S. budget proposal would 
meanwhile allocate more money for 
basic research on fusion, and to study 
alternative fusion reactor designs, a 
move that some physicists call long 
overdue.— Jeffrey Brainard 


technique is a simple pattern of 
bumps, or “chevrons,” on the surface 
of the aircraft. Researchers Sture 
Karlsson and Lawrence Sirovich say 
that the chevrons need only be a frac- 
tion of a millimeter in height, but that 
they must be randomly positioned. 
Random positioning, they say, reduces 
a phenomenon called bursting, which 
can cause turbulence near the surface 
of, say, an aircraft wing. In wind tun- 
nel tests, Sirovich and Karlsson's ran- 
dom pattern achieved skin friction 
drag reductions of about 13 percent. 
Aligning the chevrons had the oppo- 
site effect: Skin friction drag climbed 
as much as 20 percent. 


are easily absorbed by the skin, and 
they can also cause a variety of skin 
cancers. However, smearing on the 
sunscreen won't necessarily protect 
you from all skin cancers, according 
to radiation expert Richard Setlow. 

In a report released a few months 
ago, Setlow warns that melanoma, 
a particularly lethal form of skin 
cancer, may be caused by the UV-A 
form of ultraviolet radiation in sun- 
light. Many sunscreens don't block 
UV-A, which may help explain why 
melanoma cancer rates continue to 
rise, says Setlow, a senior biophysi- 
cist at Brookhaven National Labora- 
tory in Upton, New York. 

"Our research shows that about 
90 percent of sunlight's melanoma- 
causing effect may come from UV- 
А and only 10 percent from UV-B,” 
Setlow says. His results are based on 
studies of fish that lack the genes to 
prevent melanoma.—D.S. 


If the concept proves viable, engi- 
neers believe they could form the 
bumps on wing skins during routine 
machining operations. They don't yet 
know, however, how the chevrons 
might affect aircraft handling and 
noise. They also caution that skin fric- 
tion drag comprises only about half 
of all drag on most aircraft. Still, most 
engineers are anxious to explore the 
concept. "When we try to reduce drag, 
we normally work in second decimal 
places," explains William W. Greer, who. 
is vice president of engineering for 
Learjet in Wichita, Kansas. "So a 13 
percent reduction is a major break- 
through for us."—Chuck Murray 
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ing on a Beam 


TESTS performed at the 
White Sands Missile Range 
in New Mexico have demonstrated 
the feasibility of “lightcraft,” vehicles 
powered by laser beams from sources 
stationed on the ground or in orbit. 
Тһе rear section of a lightcraft forms 
an elongated, parabolic mirror that 
focuses laser beams onto the craft's 
rim. There the concentrated energy 
produces a flash of hot, blue-white 
plasma that propels the craft forward. 

Leik Myrabo of the Rensselaer 
Polytechnic Institute and Franklin 
Mead of the Propulsion Directorate 
of the United States Air Force Re- 
search Laboratory claim that within 
five years a lightcraft weighing 1 kilo- 
gram could be launched into orbit for 
$250 worth of electricity. By using its 
mirror as either a transmitter or tele- 
scope, a lightcraft could be adapted 
for a variety of telecommunications 
or remote sensing applications. 

In a series of experiments con- 
ducted over the past year at the High 
Energy Laser Systems Test Facility 
at White Sands, a 10-kilowatt pulsed 
infrared carbon-dioxide laser has 
launched small lightcraft weighing 
30 to 40 grams as high as 23 meters 
into the air. In tests planned for later 
this year, Myrabo and Mead hope 
to reach an altitude of 600 meters. 

To reach even higher altitudes, 
the researchers would need a more 
powerful laser. Such an instrument 
exists, but lies in mothballs at the 
test facility. Known as Driver, it is 


| of geology at Yale Univer- 


а 100-kilowatt laser that packs enough 
wallop to boost a lightcraft to an 
height of at least 100 kilometers. 
However, rebuilding and modifying 
it for experiments with light- 


EARTHQUAKES 


The Lichen Connection 


TWO GEOLOGISTS SAY the next "big one" 
on California's San Andreas Fault may 
come sooner than supposed. They base 
the prediction on a study of lichens. 

Lichens are unspectacular moss- 
like organisms that grow in patches 
on rocks and trees. They appear to be 
green or yellow plants, but actually 
consist of fungus and algae living 
together cooperatively. What makes 
them valuable to earthquake re- 
searchers is their slow, pre- 
dictable growth rate. 

Large earthquakes trig- 
ger rock avalanches as far 
away as 400 kilometers from 
the epicenter. Soon after a 
quake, explains Mark Bran- 
don, an associate professor 


sity, lichens begin to colo- 
nize the rock surfaces that 


craft would cost roughly $500,000. 

If Myrabo and Mead can secure * 
the funds necessary to rebuild and 
test Driver, people could one day fly 
on highways of light beamed from 
solar-powered transmitters in 
space. Lightcraft offer envi- 
ronmental benefits as well as 
cost savings, says Myrabo. A 
lightcraft emits nothing more 
than hot air, and its energy 
comes from above the atmos- 
phere.—Will Cooper 


Lasers could someday propel a 
four-passenger lightcraft into space. 
The rear section of the craft Is an 
elongated, parabolic mirror that 
focuses the beams. 


technique, which they dubbed 
lichenometry, on earthquake-prone 
areas of New Zealand's South Island. 
Their studies validate the precision of 
the method for dating ancient earth- 
quakes, and support previous work by 
Bull that identified a major unknown 
quake that happened near Los Angeles 
іп 1690. That discovery means that 
large quakes on the San Andreas have 
occurred more frequently and more 
regularly than previously thought. 
Thus, the next big one in California 


3 4 rie 


have been freshly exposed. 
“Because of their predictable 


By dating the age of lichens found on rocks, geologists 
can determine how long ago the rocks may have been 
disturbed by earthquake-Induced avalanches. 


growth rate, lichens make it 
possible for us to pinpoint within 10 
or 20 years when an earthquake in the 
past 1,000 years occurred.” 

Brandon and William B. Bull of the 
University of Arizona have used the 


could come sooner rather than later. 
“Gaining a better understanding of 
how fault zones behaved in the past 
helps us better predict earthquake ac- 
tivity in the future," says Bull.—A.F. 
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Better Baseball Bats 


NOW THAT BASEBALL bat mak- 
ers have switched to metals like 
aluminum, cracked bats are a 
thing of the past, except in the 

major leagues, where wood 
bats reign. Perhaps the most 
high-tech model is the $130 
Air Attack from Louisville 
Slugger. Inside is a pres- 
surized air chamber that 
runs the length of the 
barrel. This bladder 
provides extra support 
to the outer walls, 
which can then be 


An alr bladder Inside 
the Alr Attack enlarges 
the bat's sweet spot. 


made thinner 
and lighter. Re- 
sult: an enlarged 
“sweet spot,” 
the area of the 
bat barrel most 
effective in hit- 
ting the ball. While this 
doesn’t mean batters will hit a ball 
farther, they will be able to hit it as 
far as they can more consistently. 
Other bat makers are now using 
a variety of new metals and alloys to 
offer longer, thinner models that 
weigh less. Easton, for example, has 
a $270 bat called the Redline C-500 
that is made with scandium, a rare 
silvery-white metal mined only in 
Ukraine. Spalding’s updated Dudly 
Fusion 2 bat is made from light- 
weight graphite composite, tailored 
to slow-pitch softball; the list price 
is $300. Nike’s first bat, the $220 
Battaboom, uses an aluminum alloy 
called Tritonium for better flexibil- 
ity. Worth, meanwhile, uses a deep- 
freezing cryogenic process during 
manufacturing that reportedly adds 
2 to 4 percent more distance to hits. 
Players have always blamed their 
bats for hitting poorly. Such alibis 
may no longer cut it.—Frank Vizard 
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THE GALAXY 


IN NATURE, IT'S often eat or be eaten. 
And in the universe, that apparently also 
holds true. For proof, astronomers need 
look no farther than our own Milky Way, 
which is swallowing up a smaller galaxy. 
Called the Sagittarius dwarf spher- 
oidal galaxy, it is just one-tenth the 
diameter of the Milky Way. Astrono- 
mers at Johns Hopkins University in 
Baltimore discovered the hapless dwarf 
accidentally. They were analyzing stars 
in the concentrated, elliptical bulge 
at the center of the Milky Way and re- 


‘Our Milky Way galaxy Is 
consuming a smaller galaxy. 


alized that some of the stars were not 
moving as expected. Those stars turned 
out to be an entirely different galaxy. 
Like a bubble spiraling toward a 
bathtub drain, the dwarf is orbiting the 
Milky Way and will eventually be sucked 
in. The plucky little galaxy has likely 
completed 10 orbits, each taking less 
than a billion years, without being torn 
apart. Astronomers say this may mean 
the dwarf has more mass than indicated 
by its stars. “It’s just got a lot of dark 
matter, so it's able to hold onto its 
stars," explains Hopkins astrophysicist 
Rosemary Wyse.—Mariette DiChristina 


Expand your universe 


telescope like it in the world. 


See it now at over 1000 Meade dealer locations 
in the U.S.A. and Canada, including 


Call 1-800-62-MEADE for а free сору 
other dealer locations near you. ETX 
adapter. Other premium-quality M. 


www. meade.com 


revolutionary Meade ETX Telescope 


Observe land, sea or sky in stunning 
ў high-resolution detail with the 
world's best-selling modern 


гісі)... could see every wisp of 
J velvet on the antlers of a deer 50 

(feet away...the ETX [в] an ideal 
all-purpose 
wanting to inspect eagles at 100 yards or stars at 100 light-years...a compact, 
portable telescope with first-class optics." The Meade ETX: theres no other 


е telescopes from $100 complere. Meade 
Instruments Corp., 6001 Oak Canyon, Irvine, СА 92620. FAX: (714) 451-1460. 


with the 


telescope. 


Explore hidden corners of 
the universe with the Meade 
ETX. As Sky & Telescope 

reported, “The Cassini Divi- 
sion in Saturn's rings popped into 


telescope for anyone 


natural е 


wonders: 
1-800-2- WONDER 
Е Meade Telescope Catalog #126 ог for 


ope: $595; shown with optional camera 
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Grand Marquis Limited 


[коде үт elt ù (жа Mer wry Ф т There’ a fine line between being pampered and 


being pretentious. Fortunately, the 1998 Mercury 


Grand Marquis Limited knows the difference. Thats 
quite evident in distinctive touches like its exclusive 
Greystone leather-trimmed interior-in addition to gol 
accents on the wheels, grille and decklid, and elegant 
gold stitching on the seats and floor mats. Turn 
Mercury into gold. Call 1 800 446-8888 or visit 
wwwmercuryvehicles.com. 
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Getting on the Bus 
to Windows 98 


IF THE MUSICAL catchphrase for 
Windows 95 was "Start Me Up," 
then the lyric for Windows 98 may 
be *Hop on the Bus, Gus." That 
would be bus as in Universal Serial 
Bus, better known as USB. 

As unlikely as it seems, the key 
to deciding whether you should up- 
grade to Windows 98—expected on 
store shelves by June 25—may be 
how you feel about your serial port, 
or more specifically, about the de- 
vices that might attach themselves 
to it. The problem with the RS-232 
serial port on most Windows PCs 


are it has one or two USB ports. 
Windows 98 supports USB, pav- 
ing the way for much faster—and 
much easier—connections. Most of 
today's image scanners, for example, 
require that you open your system 
and install an interface card. USB 
will likely end that hassle for most. 
But USB sup- 
port is hardly the 
only improve- 
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today is that 
there's usually 
only one port per 
machine (and 
that's often 


This approa 


Windows 98 brings the look 
and feel of a Web browser into 
the operating system's inter- 
face (above and top right). 


blurs the line bo- 
tween information on your 


an update as Windows 95, 
but it does have the follow- 
ing key new features: 


&Y WEB-STYLE INTERFACE 


& DVD SUPPORT 
& Active DESKTOP 
те | TV VIEWER 


puter and data on the Internet. 


snatched up by a 

modem or mouse), 

and it moves data too slowly to be 
used for transferring images from 
scanners, digital cameras, or video- 
capture devices. USB ports solve this 
problem by providing high-speed av- 
enues that can each support a chain 
of peripherals. If you’ve purchased 
a PC within the past year, chances 
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ment in Windows 98. In fact, it’s 
not even the only new serial port 
being embraced. The underpin- 
nings for the emerging 1394 or 
Firewire standard, an even faster 
connection that’s envisioned as a 
bridge between computers and au- 
dio/video devices, is in there, too. 
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Windows 98 is not as radical 


Y USB AND 1394 SUPPORT 
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The optional Plus package for 
Windows 98 includes a golf game 
(below) and tune-up wizard (right). 
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So is belated support 
for DVD-ROM drives 
and the Accelerated 
Graphics Port (AGP) 
chip set that improves 
3-D graphics. Win- 
dows 98 also gets 
couch-friendly with 
built-in software for 
WebTV and a TV 
Viewer that lets you 
watch television pro- 
grams enhanced by 
Internet content. 

The Internet has greatly 
influenced the way Windows 
98 looks and feels as well. 
The basic desktop metaphor 
hasn't changed, but informa- 
tion within individual win- 
dows is presented as if it 
were on a Web page, com- 
plete with back and forward 
buttons. A new Active Desk- 
top feature lets you weave 
news, weather, and other up- 
dates from the Web into your 
onscreen interface, too. At 
this writing, Microsoft plans to in- 
clude a version of its Internet Ex- 
plorer browser, but the company's 
legal battles with state and federal 
regulators may change that. Win- 
dows 98, available for Windows 95 
and Windows 3.1 users, is expected 
to cost about $100.—C.O. 
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COMPUTERS & 5ОҒТУАНЦИ 


Bizarre Projects You Can Make in 
Your Kitchen 
freeweb.pdq.net/headstrong 
Science projects your mother would 
not have wanted in her kitchen. 


The Crittercam Chronicles 
www.nationalgeographic.com/ 
features/98/crittercam 

An animal's-eye view from the back 
of seals, cats, sea turtles, and more. 


Analog2Digital 
www.analog2digital.com 

Mixed signals? Track the rollout of dig- 
ital television in the United States. 


Bulb.com 

www.bulb.com 

The nonelectric kind. Information on 
bulbs and other garden trends. 


Moving 
Messages 


IF A picture is 
worth 1,000 
words, then your 

e-mail can now speak 
volumes. New video e-mail 
packages are making it easier and 
cheaper to send short video clips with 
your missives to deliver a more per- 
sonable electronic message. 
Creative Labs, Intel, Kodak, Pana- 
sonic, and Sony are the latest to en- 
ter the video e-mail fray with camera- 
and-software packages that cost less 
than $300. Typically, the small cam- 
eras are mounted to the top of your 
monitor. How they connect to 
your PC varies. Creative’s Web- 
Cam II ($99) cables to a parallel 
port, while Kodak's DVC323 


Tiny cameras, 
‘such as those 
from Sony, 
Connectix, 
Panasonic, 
and Philips, 
can capture 
video or stilis. 


Windows98.org 
www.windows98.org 


Independent news site dedicated to 
bringing you the latest on Microsoft 


Windows 98, the successor to Win- 
dows 95. (See "Getting on the Bus 
to Windows 98.") 


MCI Great America Net Test 
www.nettest.mci.com 

See how your Web skills compare 
to those of other Americans. 


Virtual Drug Store 
www.virtualdrugstore.com 

A reference for how drugs work, 
and their possible side effects 
and interactions. 


($169) plugs into a USB port. Sony's 
FunMail ($199) comes with a sepa- 
rate video-capture card. Intel's Cre- 
ate & Share comes in USB ($199) 
and card ($299) versions. 

Creating video e-mail is usually as 
easy as framing yourself in the pic- 
ture window onscreen, recording the 
video (with audio), and addressing the 
message. The camera or capture 
board records and compresses the 
clip. A 2-minute clip nets about a 
1MB file. Typically, the video e-mail 
program adds a piece of software that 
enables the recipient's computer to 
play the clip. The recipient opens the 
e-mail and downloads the video at- 
tachment. The player installs auto- 

matically on the recipient's sys- 
tem, and the clip is played in- 
side a small window.—S.K.K. 


The Invention Dimension 
web.mit.edu/invent 

Inspired? Learn more about Ameri- 
can inventors and their inventions. 


NetFlix 

www.netflix.com 

An Internet store offering digital 
videodiscs for rent or purchase. 
—Suzanne Kantra Kirschner 
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Quantum Steps 


COMPUTER SCIENTISTS seem sure 
that quantum computing—using 
the quantum properties of particles 
such as ions to represent the ones 
and zeroes of the computer trade— 
could be a quantum leap in com- 
puting complex problems. They 
often seem less certain a quantum 
computer could actually be built. 
Researchers at Los Alamos Na- 
tional Laboratory claim they are 
getting close to proving that it can 
be done. Specifically, they've ap- 
plied a single laser pulse to a single 
calcium ion within a fixture called 
a trap, demonstrating that ions can 
be manipulated in this way even 
when packed very closely together. 
А working quantum computer is 
possible within three years, but a 
practical system may take much 
longer. Spies may be among the 
first customers, since a quantum. 
computer could factor the large 
numbers used in cryptography in 
seconds instead of months.—C.0. 
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Seek and You Shall Find? 


THE NEXT TIME an Internet search 
engine yields tens of thousands of 
Web pages in response to your 
query, you may want to think twice 
before counting your blessings or 
cursing your fate. It's probably just 
the tip of a Titanic-size iceberg. 
Even the most comprehensive 
Internet search engines typically in- 
dex less than half of the documents 
on the Web, according to a recent 


Alta Vista, which found 241 sites, 
and Hotbot, which found 826. 
Lycos, Hotbot, and Alta Vista 
each uses an algorithm rather than 
individual screening to determine 
the order of relevance of the sites 
they find. The algorithm, simply 
put, measures how often a term is 
used and where it is used on a site. 
That can be particularly daunting 
for a more general topic, like DVD, 
which came up 167,337 times on 
Hotbot and 73,141 on Alta Vista. 
Partly, the differences reflect the 
way search engines work. Many use 


The Seekers What а few searches yielded on popular Web engines: 


АТМ 


Maglev Train 241 826 115 7 
| Volkswagen Beetle 4,052 5,428 96 
DVD (Digital Videodisc) 73,41 167,337 (ты 


study by the NEC Research Insti- 
tute. The study found, for example, 
that even wide-angle Web crawlers 
like Hotbot and Alta Vista indexed 
only 34 and 28 percent of an esti- 
mated 320 million Web pages. And 
they were the best; Excite found 
only 14 percent and Lycos a mere 

3 percent in the study. 

Our own searching seems to in- 
dicate a tradeoff between quality 
and quantity in Web search engines. 
At one extreme is Yahoo, which 
wasn't even included in the NEC 
study because it claims to be selec- 
tive rather than comprehensive. A 
Yahoo search for *maglev train" 
yielded only seven sites, most of 
them the official trade or business 
groups in the magnetic levitation 
train field. Lycos was more compre- 
hensive, finding 115 sites, but many 
of them were highly technical, ca- 
sual mentions, or personal Web 
pages. That was even more true for 
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complex software programs that 
scour the Web for unknown pages 
or addresses. But while some of 
these programs will attempt to use 
only a few key words from the titles 
or copy that indicate the subject 
matter on these Web pages, other 
search engines attempt to index 
(and let you search based on) every 
word on the site. The latter will 
yield many more sites in a search, 
but it won't necessarily produce a 
more useful or easily managed list 
of search results. 

But quality and quantity are not 
mutually exclusive. Many search 
engines let you perform advanced 
searches, allowing you to query by 
a specific phrase or word order, for 
example, or perform compound 
searches to help narrow the field 
of responses. The bottom line is 
this: It pays to search around, and 
to be as specific as you possibly 
can.— Matt Richtel 


Next Year's Model 


WHAT WILL COMPUTERS be like in 
the year 2000? That's a matter of 
much speculation. Meanwhile, Intel 
and Microsoft have a blueprint 
ready for 1999. 

The two companies recently put 
the finishing touches on PC99, es- 
sentially the accepted minimums 
for next year's PCs. If all goes as 
planned, we could be saying hello 
to faster, easier machines and good- 
bye to a couple of staples in MS-DOS 
and Windows computing: the In- 
dustry Standard Architecture (ISA) 
expansion slots that first appeared 
in IBM's AT, and perhaps the ubiq- 
uitous 1.44MB floppy disk drive. In 
the PC99 spec, ISA slots are to һе 
replaced by more versatile Periph- 
eral Component Interconnect (PCI) 
or Accelerated Graphics Port (AGP) 
slots. The floppy drive's demise is 
not quite as certain, but Microsoft 
is suggesting that floppy drives be 
offered as external options. 

Speed will certainly be a com- 
mon denominator. A 300MHz or 
faster Pentium II or Pentium Pro 
processor is the required engine, 
with a recommended 100MHz inter- 
nal system bus for ferrying data 
rapidly. The recommended memory | 
bumps up to 64MB, and it must 
support advanced power manage- | 
ment and the OnNowfeaturesfora | 
quick wake-up from sleep mode. A 
DVD-ROM drive will be required for 
“entertainment” PCs, and recom- 
mended instead of CD-ROM drives 
in other PCs. PC99 also calls for 
USB and 1394 serial ports. 

To receive the Windows seal of 
approval, PC makers must meet all 
required specifications by July 1, 
1999, though Microsoft says some 
requirements could be relaxed or 
postponed if some of the techno- 
logies are still costly or difficult 
to obtain.—Dan Carney 
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GP 


A Better Fix 


WHAT TO DO with a popular product? 
Make it even better, says the U.S. 
Government about GPS, the global 
positioning system that solves 
“Where am 1” or “How do I get 
there” problems via outdoor hand- 
held devices, automotive naviga- 
tion units, and other locators. 

The upgrade will be a part of the 
normal satellite-replacement process. 
GPS satellites have a life span of 7⁄4 
years. Starting in 2004, the 24 orbit- 
ing GPS satellites are to be replaced 
with improved versions that will 
allow handheld receivers to deter- 
mine positions to within 33 feet or 
less. Currently, GPS accuracy is about 
150 feet, although most manufac- 
turers guarantee only 300 feet. 

Performance will be improved in 
two ways. First is the removal of 
selective availability, a term that 
describes the deliberate degrada- 
tion of the signal by the Pentagon 
for national security reasons. The 
military's own GPS receivers are 
able to filter out these deliberately 
inserted errors, but commercial 
versions cannot. That is scheduled 
to change in 2006. 

Second, the new satellites— 
along with new receivers—will over- 
come interference caused by mag- 
netically charged particles in the 
ionosphere. The satellites will send 
information using two different 
radio signals. The new receivers will 
compare one signal against the other 
and compensate for any distortions. 

The upgrade also allows the 
government to turn off GPS in a 
given location in the event of war, 
to prevent a foe from using it to 
target missiles.—F. V. 
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Low-Cost Info Cards 


A NEW TYPE of small, inexpensive 
data card for a variety of portable 
electronic devices is getting finan- 
cial backing from Microsoft and 
other large corporations. The draw: 
Because the card and the device 
that reads it have no moving parts, 
the system's low power requirements 
make battery operation feasible. 
Developed by Ioptics Inc. of Belle- 
vue, Washington, the optical read- 
only memory (ОКОМ) cards have 
128 megabytes of storage capacity— 
while being smaller than a business 
card. The card reader fits in a shirt 
pocket. loptics envisions ОКОМ 
being used for digital maps and other 
types of prerecorded databases. 
Rotating a disk to obtain data, as 
a computer hard drive does, con- 
sumes a lot of power. By contrast, the 
Ioptics reader uses very little. OROM 
data is prerecorded on about 5,000 


Data is received from optical 
memory cards using a portable reader. 


'ad-only 


information patches per card. When 
a card is inserted into the reader, it 
is aligned over an array of LEDs. 
Each patch is assigned a LED. When 
data is requested, the patch is illu- 
minated by the LED and the infor- 
mation contained on the patch is 
projected onto the reader's image 
sensor. The sensor then converts the 
image into digital data that can be 
used by any device containing a com- 
puter processor. Data access time is 
about 10 milliseconds, roughly 10 
times as fast as that of CD-ROMs. 
Ioptics hopes to have a prototype 
reader built this year and to start 
production late in 1999,—F.V. 


Monitoring Seniors 


A NEIGHBORHOOD in Tokyo is ap- 
plying technology to support the old- 
fashioned ideal of neighbors looking 
out for one another. A volunteer 
group is using specially wired elec- 
tric hot water heaters to keep tabs 
on senior citizens living alone. 

These thermos-like countertop 
heaters provide hot water for the 
green tea favored by Japan's older 
generations. Each water heater has 
a sensor, microprocessor, and signal 
generator in the base that work to- 
gether to send a signal through a 
home's electrical wiring when the 
heater is in use. 

In addition, the water heater is 
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plugged into a specially designed 
telephone. Twice a day at each of 
the 28 homes in the program, the 
modem-equipped phone automati- 
cally uploads data regarding how 
long the heater has been on and 
whether water has been drawn from 
it. This data is sent to the neighbor- 
hood watch group’s computer. If 
the pattern of use or nonuse looks 
suspicious, a volunteer contacts the 
senior citizen to make sure all is 
well. Zojirushi Corp., an appliance 
maker, supplied the prototype sys- 
tem and is readying a commercial 
version. А company spokesman says 
the technology could also be used in 
coffee makers, refrigerators, and 
other appliances.—Dennis Normile 


золу 1998 Т 


Сап ТУ Give You the Fits? 


DON'T SIT TOO close to the TV. 

An admonishment given by parents 
to children for years, but one that 
Japanese parents are now taking 
more seriously. While the matter 

is still under study by Japanese au- 
thorities, details concerning a televi- 
sion broadcast that triggered epilep- 
tic-like fits among more than 700 
Japanese viewers, most notably chil- 
dren, are now coming to light. 

The incident occurred in De- 
cember during a prime-time episode 
of an animated show called “Poke- 
mon" (Pocket Monsters). Near the 
end of the 30-minute program, a 
cartoon "vaccine bomb" was thrown 


1 
1 
i 
П 
П 
1 
i 
1 


Screens That Bend 


CALL IT ELECTRONIC plastic. A material 
that illuminates when subjected to a 
low voltage offers great promise for a 
new breed of thin, flexible video dis- 
plays. It was developed jointly by 
Japan's Seiko-Epson and the British 
research firm Cambridge Display Тесһ- 
nologies, who recently unveiled a 2- 
inch-square monochrome prototype a 
mere 2 millimeters thick. The partners 
hope to build a 12-inch full-color screen 
by the end of the year. 

The new technology 
utilizes a plastic called 
a light-emitting poly- 
mer (LEP), which is 
formed into pixel-like dots 
that glow when excited by 
a charge of as little as 5 
volts. The LEPs, also called 
conjugated polymers, were 
discovered accidentally at 


Flexible plastic screens 
made from light-emitting 
polymers could yield tiny 
displays suitable for 
watch-size phones. 


[7704 ТІКЕТІГ 


at a computer virus representation. 
The bomb exploded onscreen in a 
bright red flash, followed by about 5 
seconds of intensely bright alternat- 
ing red and blue lights. Within min- 
utes, young viewers experienced 
such symptoms as seizures, nausea, 
headaches, and dizziness. Even some 
adults were affected. 

Medical authorities in Japan 
speculate that the illnesses may have 
been prompted by a combination of 
high strobe rate and picture bright- 
ness, stimulation from the color red, 
and proximity to the TV. 

English researchers have shown 
that the strobing “trigger rate" is 
about 18 frames per second but can 
vary among individuals. The 18-fps 
frequency seems to affect certain 
electrical signals produced by the 


DISPLAYS 


the Cavendish Laboratory of Cam- 
bridge University in 1989. The British 
School owns 25 percent of Cambridge 
Display Technologies, which holds 
worldwide patents on the specific LEP 
(poly p-phenylenevinylene) and has 
licensed it to Philips Electronics, 
among others. Seiko-Epson joined 
with Cambridge in November 1996 
and built a working prototype screen 
within six months. The Japanese com- 
pany used its expertise in inkjet print- 
ing to deposit LEPs on a glass plate, 
and its know-how in liquid-crystal- 
display production to make the thin- 
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brain. As a result, British broadcast- 
ers are prohibited from strobing 
above 3 fps, but a corresponding U.S. 
regulation has not been found. 

In general, Japanese children sit 
closer to the TV than their Ameri- 
can counterparts. Average viewing 
distance in Japan is 3 to 7 feet; in the 
United States, it is 7 to 12 feet. At 
close range, the TV image covers 
more of each retina. Farther away, 
the screen not only occupies l 
the field of vision, but the TV 
nating scanning lines are not visible. 

“Pokemon” may appear on U.S. 
television this fall, but the produc- 
ers pledge that they will avoid any 
video pyrotechnics. Researchers 
also note that a well-lit room can 
minimize the effects of brightness 
and strobing.—S.A.B. 
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film switching electrode grid that 
lights the LEPs. 

The partners claim that light weight, 
low power consumption, a thin profile, 
and flexibility would make LEP dis- 
plays useful in portable devices such 
as PCs, camcorder and digital camera 
monitors, and even wireless phones. 
In fact, Philips says that it will build 
a portable phone with a small LEP 
screen this year. 

Larger sizes, for television view- 
ing, also are possible, Cambridge says. 
According to the company, LEPs offer 
performance comparable with light- 
emitting diodes—namely, 
= the fast switching speeds 
needed to display motion 
video accurately. And 
compared with LCDs, the 

LEPs can be used to 
fashion larger panels 
at lower cost, don't 

^ suffer from restricted 
viewing angles, and 

© aren't subject to the 
image lag that sometimes 
blurs fast action on 
LCDs.—S.A.B. 
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3-D Without Glasses 


A LARGE-SCREEN three-dimensional 
display that can be viewed from any 
angle without special eyeglasses 


could soon emerge from a Rochester, 


Anticounterfeiting 
Tags You Can Drink 


WHEN THE NATIONAL Research Council 
issued its report earlier this year on 
the potential of including identifying 
markers, called tag- 
gants, in explosives, 
it may have been your 
introduction to the 
biggest industry you'd 
never heard about. 
Taggants are minute 
chemical or particulate 
markers that contain a 
code indicating manu- 
facturer, lot number, 
and other pertinent 
information. Think of 
them as a product's 
DNA or fingerprint. 
Their color coding can 
then be read using an 
ordinary microscope, 
but more recently, 
they are being made 
from aluminum or 
crystals that resonate 
at detectable levels 
when subjected to 
low-frequency radio 
waves coming from a 
portable receiver. 
Taggants are con- 
sidered a formidable 
weapon against what is conservatively 
estimated to be a $200 billion market 
in counterfeit consumer and industrial 
goods, whose quality, at least at first 
look, is virtually indistinguishable 
from the genuine article. In the case 
of explosives, the most popular tag- 
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More than a dozen tiny iden- 
tifiers called taggants can fit 
on the tip of a needle. 


New York, lab. Dimension Technolo- 
gies Inc. (DTI) has been developing 
an autostereoscopic (meaning no 


gant is produced by Microtrace Inc. of 
Minneapolis. A gram of the substance 
contains hundreds of thousands of 
polymeric particles that are multi- 
layered and multicolored in distinct 
sequence to provide a code. To the 
naked eye, however, 
they look like dust. 
Taggant manufactur- 
ers prefer to stay out of 
the public eye and are 
bound by confidentiality 
agreements not to re- 
veal their clients—which 
include everyone from 
software and car manu- 
facturers to clothing 
designers and drug com- 
panies. Taggants lurk in 
the packaging and the 
products themselves, 
A bottle of expensive 
liquor or perfume might 
include taggants in the 
form of inert organic 
compounds at around 
60 parts per billion, 
which can not only de- 
tect the genuine article 
but, through chemical 
testing, dilution of it as 
well. Taggants can also 
be applied to inks and 
papers, for authentica- 
tion of legal documents. 
Tf all this sounds rather sneaky, it 
is. The industry term is covert identifi- 
cation. But in addition to protecting 
company profits and copyrights, it also 
ensures consumer safety and quality in 
everything from premium gasoline to 
lifesaving drugs.—Hank Schlesinger 
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glasses needed) LCD rear projec- 
tor as a National Science Founda- 
tion Small Business Innovation 
Research project. 

Besides enabling viewers to see 
3-D images without glasses, head- 
tracking gear, or having to sit ina 
particular “sweet spot," DTI’s pro- 
jector will treat the eyes to a holo- 
gram-like look-around display, 
according to company president 
Arnold Lagergren. The perspective 
changes as the observer moves from 
side to side, he says, and regardless 
of viewing angle the image main- 
tains correct stereoscopic perspective. 

The company already builds 
autostereoscopic displays that use 
LCD technology. DTI achieves the 
autostereoscopic effect by coupling 
the LCD pixels to a special back- 
lighting system that alternately illu- 
minates odd and even columns of 
pixels for viewing by the left and 
right eye, respectively. 

Because the 3-D display refreshes 
images at 60 frames per second 
(fps) instead of the 30 fps of con- 
ventional TV, viewers won't see 
any flicker that might have resulted 
from splitting a 30-fps display to 
create 3-D images. The display, 
Lagergren says, could also be used 
to show regular video. 

For 3-D, DTT's display does re- 
quire stereoscopic input recorded 
from two cameras (or other sources, 
such as PCs). The system can gen- 
erate psuedo 3-D pictures from two- 
dimensional material by taking 
advantage of motion parallax—the 
phenomenon in which foreground* 
objects seem to move faster than 
those in the background, a tech- 
nique that Sanyo has demonstrated. 
But to retain proper proportions, 
Lagergren says, genuine 3-D re- 
quires stereo input from two dis- 
crete sources.—Stephen A. Booth 


JULY 1998 


OFFICIAL TRUCK OF iil NASCAR. 


س 


=z Courage. All in 16.84 seconds. 


Blink during a NASCAR race and you risk missing the thrill of a lifetime. Of 
course, іп а world that moves at 200 mph, we tend to work fast. At Ford, 
we're not about to slow down for anyone, but we do want to invite you in 
for a closer look. Into a sport where an entire work week is squeezed into a 
Sunday afternoon. Апа where our greatest success goes beyond the finish 
line. So get in tight with Ford Racing. But do it quickly. 


«аг». 


WE RACE. YOU WIN. 


NEWSFRONTE 
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PeNercy | 
Fuel Cells Hit Home 


IT’S THE SIZE of a gas furnace, 
looks like a mainframe computer, 
and will supply all of your home’s 
electricity for less than you may 
now be paying. And while it runs 
on fossil fuels, it’s nonpolluting. 
It’s the residential fuel cell, and 
if the concept 


Natural gas 2- 


Thermal and water 
management system av 


In the residential fuel cell, 
electricity is created when oxygen 


natural gas. The only byproducts 
are heat and water. 


proves viable, it could have a 
far-reaching impact on the way 
power is made and distributed. 
Fuel cells have been around for 
decades—they were used to gener- 
ate power for the Gemini space 
flights of the 1960s—but have been 
too expensive for everyday use. 
Now the Electric Power Research 
Institute (EPRI) in Palo Alto, Cali- 


fornia, has teamed up with Analytic 


Power in Boston to build an afford- 
able 3-kilowatt residential model 
that is now undergoing field tests. 
Fuel cells convert the chemical 
energy in a fuel into electrical en- 


ergy. They start by extracting hydro- 


gen from a hydrocarbon, such as 


Fuel Air 
processor Air 
ж- 
Steam lydrogen 


natural gas or propane. Then they 
strip the hydrogen atoms of their 
electrons, to create current. The 
byproducts are water and heat. 

Don Prohaska, the president of 
Analytic Power, says that a commer- 
cial version of the fuel cell would 
cost about $3,000, with operating 
costs—that is, the cost of the fuel— 
of about 8 cents per kilowatt-hour. 
Considering that the average home- 

owner pays be- 


AC power 


Fuel cell i 
DC power : 
Membrane i 
tween 4 and 
12 cents per 
kilowatt-hour 
for electric- 
ity, Prohaska 
sees a potential 
lode + U.S. demand of 
Catalyst about 25 million units. 


EPRI's Dan Rastler says 
that, if the concept proves viable, 
the device could represent the first 
step toward an electricity-distribu- 
tion system in which homes gener- 
ate their own power and dump any 
excess into a grid. Because demand 
peaks at different times in different 
places, that grid would then serve as 
a battery backup. 

Rastler is hoping to field-test 25 
units this year. If they stand up to 
real-world conditions as well as ex- 
pected, they could be on the market 
in two years.— Charles Wardell 


IRONMENT 
Ozone-Safe 
Air Conditioning 


THE RACE is on to save the ozone 
layer. And it promises to keep you 
cool and save you money too. 

This summer, nine manufacturers 
are introducing air conditioners or 
heat pumps that feature chlorine- 
free R-410A, an environmentally 
sound alternative to the ozone- 
depleting R-22 (Freon) long com- 
mon in residential cooling systems. 
The EPA has banned the manufac- 
turing of air-conditioning equip- 
ment with R-22 effective 2010. 

In Japan, eight companies, in- 
cluding Hitachi, Panasonic, and 
Sanyo, are introducing products that 
use R-410A, which was developed 
by AlliedSignal of Morristown, New 
Jersey. Leading the charge in the 
United States is Carrier, which re- 
cently unveiled its WeatherMaker 
tine of central air conditioners and 
heat pumps. These units use Puron, 
Carrier's brand name for R-410A. 
According to AlliedSignal, products 
using the new refrigerant are as 
much as 6 percent more efficient. 

Though the 2010 deadline is not 
exactly looming, demand for ozone- 
safe air conditioners is expected to 
continue. Not only are consumers 
more environmentally aware, manu- 
facturers say, but R-22 is expected 
to become rare and expensive as 
the deadline draws near.—W.G.P. 


Carrier's WeatherMaker line includes a 
heat pump and three central air condi- 
tioners, such as the 38TXA (below). 
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Studies show that jobs for computer service technicians will be up by 38% in the next 10 years! 


Prepare for today's 
in computer service wit 


i NR flexible, 


state-of-the-art training 


As an NRI student, you're in 


charge. You decide when and 


where to study. You set your 
own pace. You even build a 
computer system that suits 
your needs and budget. 
Only NRI training gives 
you the 

control you "mus 
want, the Ж 
expertise 
you need! 


With a combination of step-by-step 
lessons and hands-on training 
projects, NRI builds your skills and 
confidence quickly. You begin with an 
exploration of electronics and move 
on to such cutting-edge subjects as 
virus protection, multimedia 
troubleshooting, PC communications, 
Local Area Networks, and more. 

Best of all, you get the top-notch 
computer and diagnostics you need 
to put theory into practice — and 
start earning while you learn! 


You train with 
and keep the exact 


You prepare for 
NEW! A+ Certification with 
PENTIUM® one-on-one instruction 
233 MMX™ and МАР CD-ROM tutorial 


Throughout your course, your work is 
reviewed and evaluated by your 
experienced instructor. So even 
though you're studying at 
home, you're never alone. You 
can reach your instructor by 
mail, phone, fax, or modem. 
That's right! With NRI's 
exclusive Online Connection 
you can chat with your 
instructor, attend online 
seminars, get the answers to 
frequently asked questions, download 
supplemental materials, find out about 
changes in technology, and more. 


[С 


YOU GET EVERYTHING YOU NEED FOR SUCCESS 


W PENTIUM? 233 MMX™ PC Features 32 meg RAM, 256K cache 
memory, and 4 gigabyte hard drive for exceptional data storage 


capacity and data access speed inate 5 
у иңе > culmination of Ls САРА, 
и SUPER VGA COLOR MONITOR Pius 1 meg video memory you receive SALO 
I EXCITING MULTIMEDIA PERIPHERALS 16X CD-ROM drive, ive CD-ROM Û A 
йч са а stel speakers У 
а да ай азе нейи: with tutorials related to the А+ “Kas 


ІН FAX/MODEM 56K baud for fast communications, plus Netscape 
Navigator" Web browser and ten free hours of America Online 
ІН DIAGNOSTIC PACKAGE The portable Forefront Troubleshooter™ 
software and CD-ROM for quick detection of system and multimedia failures. 
WI NRI DISCOVERY LAB Complete breadboarding system to design 
and modily circuits, diagnose and repair faults 

I-BASED ELECTRONICS TROUBLESHOOTING Interactive 
diskettes help you solve common component problems 
II WINDOWS 95/98 UPGRADE Today's popular, time-saving operating 
system 
WI CD-ROM TUTORIAL Easy prep for A+ Certification! 


Certification exam. In no time at all, you'll 
have the skills, experience, and confidence 
you need to sit for the A+ exam and take 
advantage of the booming opportunities in 
computer service. Just think — everyone 
with a computer is a potential client! 


FREE CATALOG! 
1-800-321-4634, Ext. 3278 


Visit our Home Page at 
http://www.mhcec.com 


computer you want 


Understanding that technology changes 
rapidly, NRI has just created its unique PC 
Options Plan. When you're due to receive 
your Pentium? processor-based system, 
you're given options based on future 
developments in technology. You may 
choose the Pentium® 233 MMX™ system 
described here or purchase selected 
upgrades at special student rates. It's our 
state-of-the-art guarantee! 

No matter what PC features you prefer, 
you'll get the software and diagnostics 
respected throughout the industry: Windows 
95 (with a guaranteed upgrade to Windows 
98), Netscape Navigator™, and the self- 
booting ForeFront Troubleshooter™ diag- 
nostic package. No school gives you more! 


SEND TODAY FOR FREE NRI CATALOG! 


^ Accredited Member, Distance 
A Division of The McGraw-Hill Companies Education and Training Council 0101-0798 
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4401 Connecticut Avenue, NW 8 
i И 27 Schools Washington, DC 20008 your GI benefits for NRI training i 
Check one FREE catalog only. 
14 i 
I ل‎ PC SERVICING J PC Applications Specialist I 
lJ Computer Programming _J Networking with Windows NT 
І J TVWideo/Audio Servicing J Bookkeeping and Accounting І 
| J Desktop Publishing with PageMaker J Mastering Microsoft Office І 
І І 
i Name (please print) Age - 
І Address. І 
I œ ES State Тір [| 
І І 


HOME TECHNOLOG 


Convenience Features 


RANGES, REFRIGERATORS, and dish- 
washers have long been necessities of 
the modern kitchen, but that hasn't 
stopped manufacturers from trying to 
make them better. The result: a slew 
of convenience features. 

Most new refrigerators, for instance, 
now dispense water and ice that’s been 
purified, and most fruit and vegetable 
crisper drawers have adjustable tem- 
perature and humidity controls. May- 
tag takes convenience even further: 
Its new Dual Cool side-by-side refriger- 
ators feature a shelf that can adjust 
up or down while fully loaded. And 
the left side of the shelf in Frigidaire's 
Gallery side-by-side refrigerators flips 
up to accommodate tall items. Some 
refrigerators even have lockable medi- 


cine compartments, 
soda-can dispensers, 
gallon-deep door bins, 
and wine holders. 

Maytag’s Ad- 
vanced Cooking Sys- 
tem ranges have a 
half rack in the upper 
left that flips down 
to hold a small casse- 
role dish or loaf of 
bread. Some GE Ap- 
pliances stove tops 
provide a “bridge ele- 
ment” that enables 
you to heat oversize 
saucepans uniformly. And Frigidaire's 
warm-and-serve drawers keep meals 
hot, but won't dry them out. 

When it's time to clean up, some 
dishwashers have racks built to coddle 


your stemware or oversize 
items. Frigidaire's Preci- 
sion Wash models enable 
you to clean only the top 
or bottom rack. There are 
62 spray jets in Maytag's 
Jet Clean line, a few of 
which are aimed directly 
into the silverware basket. 
And the dishwasher's In- 


telliClean sensor can tell how dirty 


your dishes are and clean accordingly. 
Now, if only they could create some- 

thing to do the shopping and prepare 

the meal.—Suzanne Kantra Kirschner 


Healthy Humidity 


DOES WINTER dry out your skin or 
summer clog your sinuses? You 
know the drill: Pull out the humidi- 
fier. But in addition to making life 
more comfortable, a humidifier also 
helps protect your health. Medical 
studies indicate that in a 70°F home, 
maintaining a 35- to 50-percent rela- 


Bacteria 


Viruses. 
Fungus 


Mites 


tive humidity—the so-called opti- 
mum zone—inhibits the survival of 
various viruses, including cowpox, 
influenza, measles, polio, and her- 
pes, say experts at the Association 
of Heating, Refrigeration, and Air- 
Conditioning Engineers, in Atlanta. 
Also, this humidity range restricts 
the growth of many bacteria, as 
well as mites and fungi, minimizing 
asthmatic reactions. 
According to Honey- 
well, of Minneapolis, 
consumers are finally 
waking up to the bene- 
fits of a constant, regu- 
lated humidity level in 
the home. To capitalize 


Respiratory 
infections 


Allergic rhinitis 
and asthma 
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on the trend, the com- 
pany has recently intro- 
duced a new line of 
whole-house humidi- 
fiers, one for every size 
home. Prices range from 
$400 to $900, which in- 
cludes installation. 
—Noah Rothbaum 


Becoming Unglued 


IT SOUNDS like science fiction: a 
product that can remove duct tape 
from toilet paper without tearing 
the tissue or leaving a stain. 

Such is the capability of Undu, a 
clear and odorless adhesive remover. 
Undu can remove stickers, price tags, 
and gum without leaving a trace. 
Even better, items regain their adhe- 
sive qualities after the remover evap- 
orates—so, for example, you could 
remove and reattach a postage stamp. 

What's the secret? Undu's key in- 
gredient is heptane, an organic com- 
pound also used as a solvent in fuels. 
Because most adhesives are organic, 
too, they are soluble in heptane. 

“It’s like a cube of sugar in a glass 
of water," explains Kenneth Isen- 
thal, head of the chemistry depart- 
ment at Columbia University. "The 
adhesive is like the sugar, and the 
heptane is like the water." Available 
at major retailers, Undu costs about 
$5 per bottle.—Carleste Hughes 
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management 
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to gain a few extra laps 
between pit stops. 

The Q9 is a parallel hy- 
brid, combining the power 
of a 6.0-liter aluminum 
Ford racing engine and 
a permanent magnet 
DC motor built by Zytek 
Corp. of Sutton Coldfields, Eng- 
land. The battery system is nickel- 
metal hydride, and the car features 
a carbon-fiber chassis similar to that 
of a gasoline-powered vehicle Panoz 
raced in the past. 

The gasoline engine produces 
about 450 horsepower. When the 
electric motor kicks in, horsepower 
is boosted to a maximum of about 
650. The ratio of gasoline to electric 
power is determined by a computer, 


responding to the demand of the 
“ driver and the 


output of 


Hybrid Tackles LeMans 


DON PANOZ IS OUT to turn some 
heads at this year's LeMans. At 
press time, the Atlanta-based entre- 
preneur was slated to become the 
first person to race a hybrid-drive 
car in any major road race. 

More of a demonstration vehicle 
than a race car, since it has no direct 
competition, the Panoz Q9 features 
à combination gasoline and electric 
drive. Panoz hopes the combo will 
result in better acceleration and fuel 
economy—the latter strictly relative 
to other gas-guzzling race cars on 
the course, but hopefully enough 


Prop shaft monitor and 
/450-hp: coolant pump 
J /gasoliné/ А 


The combination of gasoline 
and electric drive should 
increase acceleration and 
fuel economy for racing. 


the gasoline engine in a particular 
rpm range. Regenerative braking, 
which uses the electric motor to 
recharge the batteries while deceler- 
ating, adds to stopping power. 

The Q9 concept is similar, but far 
less complex, than a proposed hy- 
brid race car Chrysler attempted to 
build two years ago for LeMans. That 
vehicle used liquid natural gas, a 
turbine engine, and a complex elec- 
tric powertrain—features that were 


PREVIEW 


Topless Swede 


VOLVO'S FAMILY-CAR IMAGE is at risk again, this time with 
the introduction of the C70 convertible. 

Despite last year's debut of a line of sporty coupes, the 
new C70 is still a bit of a stretch for Volvo, a company long 
known for its roomy and safe, but decidedly dull, sedans. 
The C70 convertible is basically a four-seater built around 
a front-drive chassis. It features an extensive crash struc- 
ture that includes front and side airbags, a seat belt pre- 


tensioner system, and a protective roll bar behind the rear 


A completely hands-free convertible 
top complements the safety 


Bopular 


never developed successfully enough 
for the car to be raced.—D.M. 


DRIVE 


seat that will automatically pop up if the car begins to roll. 

The engine is a five-cylinder aluminum-block 2.3-liter 
producing 190 horsepower with a low-pressure turbocharger. 
An optional 2.3-liter engine makes 236 horsepower with 
more aggressive turbocharging, and it's downright snappy 
on the highway. The roll angles during cornering are moder- 
ate, and the steering is light and responsive. The chassis 
stiffness is adequate for a convertible, but the body flexes 
noticeably on bumpy roads. 

The result is a stylish convertible that looks, well, like 
a Volvo. The highly functional high-backed seats reinforce 
this impression, adding to its road-trip appeal. The hardtop 
mechanism is fully automatic; it unlatches, folds, stows, and 
covers at the push of a button, and vice versa. 

Ragtop Volvos haven't been nonexistent, but the only 
one in recent memory was a limited-edition two-seater 
built in 1956. This latest—with softtop appeal, plenty of 
safety features, and avant-garde looks—promises to draw 
attention as a stylish touring car. The price is expected to 
be about $43,000.—D.M. 
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reat New пока 


World's smallest night-scope ever. Super 
powerful. Slips into shirt pocket! 

Not only that, the all-glass image and optical system (and 
built-in illuminator) gives you unbelievable resolution, clarity, een I (onis 
and light gain. Plus, it is the only night scope anywhere near this Se Sm өш. 

size that lets you add all these accessories: camera, манаа we 
camcorder, your own C-mount camera lenses, and a 
longer-range illuminator, Connect the optional 
90mm lens and lens-doubler and enjoy powerful 8x NIGHT-STAR 
magnification — even on the blackest of nights! АШ 
ata price unheard of even a year ago. Mil-spec housing measures an astonishing 4.5" x 2.5"! For 
you and your family, discover the unseen universe all around you. Batteries and carry case included. 


The AMT NightStar Night-Vision Scope, #NS-130 $199.95 


Bt- ; Upgrade Accessory Pack, includes camera/camcorder adaptor, magnification doubler (takes scope from 1.5x to 
3x power), and super long-range 300-yard illuminator. #NS-XT $99.95 


оош Pm es 
"— 
nm 


нента 
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Optional 90mm Lens, takes scope to 3x, or 8x with doubler above, also increases light gain by 20%. #NS-90 $99.95 


Blast this high-power racer around your pool 
at a virtual 150 MPH! 

Take the controls = crash through waves to your mark - then 
turn in a roaring wall of spray. Cram on the throttle and leave 
others rocking in your wake. 

Our radio-control racer, modeled after a 43-foot high 
double-hulled performance brute, brings you the thrills, chills, and spills of world-class 

ocean racing. To your pool or any freshwater area. You're the pilot. Your touch can be 

as knowing or as reckless as а full-scale racer. Speed is scale-equivalent to 150 MPH! 

You have full control. Bank into turns, throttle the powerful 9.6 volt engine up to full 

bore or slow for docking. Shift from forward to reverse for tight 

maneuvering. 

Two frequencies selectable. Enjoy boat-on-boat racing . 

without radio interference. There is even an automatic bilge pump. 
| to keep her dry. Actual speed is a waterfast 5 MPH. Ideal for use in 
pool, pond, or lake. Hull is tough resin to withstand bumps and knocks. 
Classic racing lines and imposing 18" length, also looks great on the included stand. 
Show it off in your game room or office. If this is your first boat, add the 
rechargeable ni-cad boat battery and charger. An exciting hobby for ages 8 to 80. 
Spectators will be cheering wherever you race 


Ш Radio Controlled Barracuda Speedboat, #19203 $59.95 


E Rechargeable 9.6v Ni-Cad Battery Power-Pack, #1296-R $19.95 
Charger for Battery-Pack, #1294-R $10.95 


Bob, our 220-pound biker 
ON friend, bought our first. 
Come to think of it, why 


\ shouldn't tough guys enjoy 
the sounds of birds? Bird 
Clock plays 12 different 
bird songs, one for every 
hour. Grace any wall in 
your home with it and 
relish the smiles and 
comments from family and 
visitors alike. Great gift for 
anyone who appreciates the 
outdoors. (Children love it, 
too.) Hear the actual sounds 
of 12 different North American 
birds, recorded by Cornell 
University’s Omithology Department. 
Each sings for nine 
seconds. After dark, photo-sensor 
turns them off, or switch off manually anytime. Clock is framed 
in genuine oak, 14" in diameter. Comes with 3 AA batteries, and 
а booklet telling where each species is found. Guests make a game 
of guessing each by its song. Of course, if they're like our friend 
Bob, you're not likely to correct them if they guess wrong. 


Singing Bird Clock, #500-DBC $49.95 


Genuine 
Golden Oak. 


Throttle up-for boat-on-boat racing. 
Make wild turns! 


Meet the future of flame. 


Pull the trigger of the new 
Cyber-Flame Turbo Lighter. 
Ignition gun-port cover flips up 
and an adjustable crimson flame 
shoots out. Hot enough to start a 
campfire in the rain, or light up 
your favorite smoke. Blue 
lacquer metal construction is 
outdoor tough, boardroom 
elegant. Don’t let your 
friends steal it. Measures 
357. Butane powered. 


Bi Vector Cyber-Flame 
Turbo Lighter, 
#IV-06 $29.95 


Cannot ship expres. 


Satisfaction Guaranteed or Your Money Back. 


Аауёгиѕетепі 


Seven-way laser projects actual 
images up to 10 feet high 
Inside, or outside on a dark night, press a 
button and shine a vivid ruby image onto any 
surface. Walls, floors, ceilings, rocks, you name \ 
it. Even a hundred feet away. Friends are ! Diodes light ир 
Nei о when in use. 


Ранните end lear housing shows you 
actual diodes and glowing circuitry 
Click yo One, and perform a surprise light-show anywhere. 


Batteries included. 


Lady, skull, arrow, dot and two others-all in one! 


И Translight Laser Art Pointer, #71-333-8 $39.95 Arrow and dot excellent for instruction, job sites, or driving your pets crazy. 


NEW DYNAFLEX STRENGTH 
MACHINE. 


Powers up with the rising pitch 
of an F-18 fighter - with no 
batteries, no motor. Yet we 
dare you to hold on to it! 

Give it a quick pull or thumb flick 
to get it moving. Rotate your hand. It starts to race and hum. 
Soon its whirling at over 9,000 revolutions per minute! 
Meanwhile, your wrists, grip, and arm are straining and working 
‘out against a powerhouse gyroscopic action. In fact, Dynaflex is 
now spinning internally so fast that it wants to leap out of your 
hand! Need a break? Pass it to an unsuspecting friend. Watch 
them try to hold onto it! As an executive relaxer, a carpal- 
tunnel/arthritis reliever, or a strength and coordination builder, 
DynaFlex will knock your socks off! 


E Dynaflex Strength Machine, #DF-1000 $21.95 
E The Ultimate Challenge - try holding two! #DF-PAIR $34.90 Save $9.00. 


Summon the 
* forces of nature. 
MACHINE Sizzling bolts 
race and twist. Each 
zapping a new neon- 
blue path. Watch it from afar, or let your fingers create entire symphonies of 
light. Even your voice or stereo will shape pulsing lightstorms. Introducing the 
Luminglass, Like a seductive door to another realm, relaxing you, exciting your 
imagination, and amazing your visitors. Designed by electronic sculpture artist 
W. Strattman, you may have seen the first one in the film Star Trek™ First 
Contact. ‘d between three glass plates are rareified gases, electrons, and 
glass beads, fused at over 1500%, Lay back and watch it move to music, click a 
switch and freeze the action, or move your hand and trace a fiery vis 
maelstrom. AC powered, just plug it in. Knobs adjust speed and intens 


Welcome to the machine. 


To access the time on our best 
selling Machine Watch, touch the 
secret release button. Gleaming 
pistons push and slide, and the 
cover raises. Click it closed, 
and it’s protected from dust 
and impact. Quartz action 
is ultra accurate, Wear it 
and enjoy the compliments 
you'll receive - from men, 
women, and any cyborg 


you meet, There is nothing like it in this world or any other. 
Wi Machine Watch Ill, E The Luminglass™ Electronic Light Sculpture, 
#0340-M $39.95 E 20" high, #16-00 $999.95. 19" high, #16-19 $149.95. 
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TIRE TECH 


Run Flat? 
Try Driving Flat 


BY ALL ACCOUNTS, run-flat tires are 
helping hordes of drivers get home 
on time. The downside, however, is 
that the punctured tire still must 
be replaced. Now Uniroyal Tire, of 
Greenville, South Carolina, is reviv- 
ing an older but better idea: a tire 
that seals itself when punctured. 
The idea has two advantages: 
The self-sealing tire never needs 
repair, and it is less expensive than 
a run-flat. The downside: The reseal- 
ing mechanism is ineffective against 
a slashed tire or 
sidewall puncture. 
The tire uti- 
lizes a дитту 
sealant under the 
treads. If the tire 
is punctured, the 
sealant fills the 
gaps around the 
intrusion, such 
as a nail, pre- 
venting air from 
escaping. When 
the object is re- 
moved, the sub- 
stance seals the 
hole. In the past, 
this self-sealing 
system had only 
marginal effec- 
tiveness in wet 
weather, and also 
became less adept 
as the tire aged. 
But, says Uni- 
royal, these sticky 
issues have been 
resolved with a 
new polymer- 
based sealant. 
We gave it a try by driving over 
a nail-studded block of wood at 
about 25 miles per hour. Though 
the block kept banging around the 
wheel well, no air was lost.—D.M. 


The sealant grips 
the puncturing 
nail, then 

the hol 

nail is removed 
from the tire. 
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Hot-Rod Mercedes 


MERCEDES HAS stuffed a modified 
302-horsepower 4.3-liter V8 into 
its most economical car, creating a 
hot-rod hybrid that's quick, scarce, 
and expensive. 

The new C43 sedan is 
the brainchild of Mer- 


A big V8 in the lightweight hot-rod C43 
produces quick acceleration. 


cedes and AMG, a company that has 


30 years of experience with Mercedes 
vehicles. AMG modifies the engine— 


primarily with a new camshaft that 
boosts horsepower—and suspension 
components. Then, the C43 package 


is assembled in a Mercedes plant and 


returned to AMG for final trim. 


The engine is a modified Mercedes 


4.3-liter V8, which produces 275 hp 


in stock form. It is a three-valves-per- 


cylinder engine, with an innovative, 
sequentially firing double spark plug 


DRIVE 


for each cylinder. The AMG-modified 
suspension in the C43 has stiffer 
springs and sports more aggressive 
tires than the basic C-Class sedan. The 


result is a serious 
driving machine housed in the body 
of a lightweight, 3,460-pound sedan. 
Snow and rain toughened our 


performance tests, but handling was 
precise and the brakes were power- 
ful. The torque curve is flat, but the 
engine still produces peak power at a 
high 5,850 rpm; the gearing seems 
aimed more toward top speed than 
head-snapping midrange accelera- 
tion. The suspension is firm, and the 
custom seats grip you solidly, 

A price of $52,750 anchors the 
C43 well in the luxury range, cancel- 
ing one of the most pleasant features 
of the base C-Class—its sub-$40,000 
entry price. Planned U.S. output is 
500 cars per year, so the appeal will 
be limited.—D.M. 


Glass and Graphite 
Cylinders 


HONDA IS USING a combination of 
powdered aluminum, graphite, and 
ceramic to make better pistons and 
cylinders for its motorcycle engines. 
The result: Cylinders weigh less and 
let the engine make more power. 
Тһе graphite serves as a lubricant 
and the ceramic hardens the light 
aluminum cylinders. 

The new techniques are on the 
1998 CBR900R and Interceptor 800 
sport motorcycles. 

Some car and motorcycle makers 


use a nickel- and silicon-based coat- 
ing to protect the aluminum. That 
approach has been successful, but 
ceramics promise greater durability 
and accuracy. 

Steel sleeves, another solution, can 
expand at a different rate than the 
aluminum in the pistons and cylin- 
der block. This can cause distortions 
that force manufacturers to leave 
large tolerances between parts to al- 
low for the expansion. Honda's new 
engines are built to tighter tolerances, 
dissipate heat better, and weigh less. 
The result: faster and more power- 
ful motorcycles.—Dan Carney 
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Smaller Is Better 


FORD'S SUCCESSOR to the Escort 
looks so different and is so much 
more technically advanced that the 
company felt it deserved a new name 
—the Focus. Intended to compete 
in all of Ford's major world markets, 
the Focus is based on a new platform 
that will spin off several variants in 
the future, including a compact multi- 
purpose vehicle. This fall, the Focus 
will be launched in Europe as a three- 
and five-door hatchback; next fall, 
it will be introduced in the United 
States as a four-door sedan and wagon. 
The technical highlights 


Ford's Focus will 

be introduced first in Europe, 

then in the United States, as a replace- 
ment for the Escort sedan and wagon. 


of the Focus include a 2,354-pound 
body, among the lightest in the class. 
Тһе саг” structure is extremely stiff, 
says Ford, for improved crash pro- 
tection; less noise, vibration, and 
harshness; and a better-engineered 
suspension system. The suspension 
now includes a fully independent 
rear setup and an all-new MacPher- 
son strut/A-arm front design. 
Inside, the Focus makes use of its 
lengthy wheelbase to provide best-in- 
class leg- and headroom, says Ford. 
Safety features include front and side 
airbags. Ford is also equipping Focus 
with four-channel antilock brakes 
and electronic brake-force distribu- 
tion, plus an electronic stability pro- 
gram system, which uses the ABS 
and traction control to enhance 
vehicle stability.—John McCormick 
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More Powerful Prowler 


BY POURING ON the power, Chrysler 
is spurring interest in two specialty 
models coming soon. The real atten- 
tion grabber is the 1999 Plymouth 
Prowler, which is not only now avail- 
able in bright yellow (in addition to 
the original purple) but also is the 
first vehicle to use one of Chrysler’s 
new all-aluminum V6 engines. It 
features the same 3.5-liter sohc en- 
gine that will power the company’s 
new flagship sedans—the 300M and 
LHS—this fall. Compared with the 
iron-block 3.5-liter V6 in last year’s 
Prowler, the new engine boosts 
power output by 18 percent to 253 
horsepower, while torque increases 
15 percent to 255 foot-pounds. Like 


The exterior of the Prowler 
now comes in yellow, but the 
real change is under the hood, with 
à new, more powerful V6 powerplant. 


before, the powerplant is mated to 
Chrysler's Autostick transmission, 
which combines a four-speed auto- 
matic with a manual shift feature. 
The result of the power boost is a 
0-60-mph time of 6 seconds, a full 
second quicker than before. 

Not as sexy as the Prowler, but 
just as appealing to high-perfor- 
mance enthusiasts, is the 1998 
Dodge Dakota R/T. In the past, the 
Dakota has been the only compact 
pickup to offer a V8—a 5.2-liter— 
but it now goes a step further. The 
R/T version packs a 5.9-liter Mag- 
num УВ, an iron-block engine that 
delivers a healthy 250 hp and 345 
ft.-Ibs. of torque.—].M. 


ATERIALS 


Ultralight Steel 


WILL STEEL CONTINUE to be a prime 
ingredient of cars and trucks? 

Its virtues—strength and the abil- 
ity to hold complex stampings in thin 
gauges—are known, but it weighs 
more than aluminum or composites. 

The UltraLight Steel Auto Body is 
the result of a project funded by an in- 
ternational consortium of steelmakers 
to demonstrate that autodom’s ferrous 
foundations still have a bright future. 

The project is an all-steel body shell 
designed to represent a typical front- 
drive V6-powered midsize sedan. The 
four-year program began with bench- 
marking the weight and structural rigid- 
ity of 32 different cars in the same size 
class, and concluded with some impres- 
sive claims for the prototype shell. 


The group says that, compared with 
a traditional car, a production version 
of the shell would weigh, on average, 
some 25 percent less, use 40 percent 
fewer parts, show an 80 percent im- 
provement in torsional rigidity and a 
52 percent improvement in bending 
rigidity, feature improved recyclability 
and fuel efficiency, and cost no more. 

The prototype does use a much 
higher proportion (90 percent) of ex- 
pensive high-strength steels, which 
have a higher content of carbon, man- 
ganese, and phosphorous than mild 
steel. Project managers, however, claim 
that the reduced mass offsets the higher 
cost of the materials. The long-term goal: 
is to reduce the weight of a front-drive 
family sedan from its current 3,300- 
pound average to approximately 2,000 
pounds.—Tony Swan 
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More Power, Less Petrol 


THE THINGS THAT MATTER most to a serious truck buyer are 
taken seriously by the new Sierra, the first complete redesign 
of GMC's full-size pickup in a decade. While breaking no new 
ground in styling, GMC has made significant improvements 
in horsepower, braking, body stiffness, and comfort. 

The new Sierra is taller, wider, has a longer wheelbase, 
and is slightly heavier in its base configuration than its 
predecessor. Three new V8 Vortec engines provide more 


horsepower than the higher-displacement engines they re- 
place—with some torque penalty. The new 4.8-liter V8, for 
example, provides 255 horsepower—25 more than the old 
5.0-liter engine. Torque stays the same at 285 foot-pounds, 
but the new engine delivers it at 4,000 rpm versus 2,800 
rpm for the older engine. The larger displacement versions 
have reduced torque output. 

Sierra now has disc brakes standard on all four wheels and 
standard four-wheel antilock braking. "This truck will stop 
as quickly as most cars," says chief engineer Ken Sohocki. 

Inside, passengers in the rear seats of the extended-cab 
version will appreciate the additional room, the floor- 

mounted ducts that keep feet warm, and the change in 
seat-back angle—from bolt upright to slightly reclined. 
A passenger-side third door is optional on the ex- 
tended-cab model. Structural improvements in the 
body reduce the intrusion of noise. 
Sierra's exterior is less boxy than before, but 
remains conservative. The 1999 Sierra goes on 
sale this fall.—Dawn Stover 


IT’S ABOUT REDEFINING LUXURY. PUTTING CONTROL AT YOUR FINGERTIPS. AND GIVING YOU AN ABUNDANCE OF POWER. 
THIS IS THE SUPERCHARGED BONNEVILLE® BY PONTIAC. COMBINE THE ADRENALINE RUSH OF ITS 240-HORSEPOWER ENGINE 
WITH A KIND OF LUXURY THAT DOESN'T INHIBIT YOUR FEEL FOR THE ROAD, AND WHAT YOU HAVE IS A BOLD ALTERNATIVE 
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Looking Back 
to the Future 


THE COMMON automobile mirror 
is going high-tech, as carmakers add 
sophisticated electronics and other 


features, In the future, say engi- 
neers at Donnelly Corp., a major 
automobile-mirror manufacturer, 


the mirrors on your vehicle could 
help you map your route or nab а 
would-be car thief. 

The evolution began several 
years ago, when automatic dim- 
ming was introduced to rear-view 
mirrors. In response to bright head- | 
lights from the car behind, liquid 1 
crystals in the mirror darken. More ! 
recently, mirrors have taken on a 1 
safety role. On the Ford Expedition, ! 
for example, turn signals are built i 


into the outside mirrors. Also, these 
mirrors feature integral lights that, 
with the press of the key fob, illu- 
minate the area around the door. 
In the future, says Donnelly, 
mirrors could become the basis of 
new sensing systems. One proposal 


would use an outside mirror as a 1 
mount for a GPS antenna. Another 
combines microelectronics and con- 
ventional optics to create an interior 
mirror with a tiny video camera 
Such a system could survey the in- 


FJUTOMOTIVE 


Nissan joins the innovators with a new mir- 
ror that sheds raindrops (above), dramati- 
cally improving visibility in bad weather. 


terior for motion as part of a burglar 
alarm, says Donnelly. Another type 
of mirror-mounted detector would 
sense an intruder’s body heat and 
sound the alarm. 

Still another idea places an opti- 
cal sensor at the base of the rear- 
view mirror. It would “read” the 
reflectivity of the glass to determine 
whether it is raining, and then turn 
the wipers on or off based on the 
data it gathers.—D.M. 
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Space 1 rockets out of the atmosphere 


: d with an ion propulsion engine 


and the ability to think for itself. 


By Mariette DiChristina 


WHEN A SMALL, refrigerator-size probe named 
Deep Space 1 launches in October for a two-year 
mission, its travel itinerary—an ultra-daring swoop 
to within 3 to 6 miles of an asteroid or two, with 
possibly a comet pass thrown in for good mea- 
sure—will be almost beside the point. Instead, 
the $141.1 million DS1 has a far more ambitious 
goal: Testing a dozen untried technologies as 
the first of NASA’s New Millennium missions. 


The embodiment of NASA Administrator Daniel S. Goldin’s 
“cheaper, faster, better” mantra, the New Millennium missions 
are designed to try out innovative technologies. Eventually, space 
probes will be pulled off an assembly line, ready to tackle high- 


risk scientific investigations or to take closer looks at new discov- 


ЕТЕРІ 


DEEP SPACE 1 


CASSINI MISSION 


8.2x5.6 minus arrays; 
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1,080 pounds > 


12,800 pounds 


Boeing Delta 7326 


Titan 


4B Centaur . 


-eries in the solar system after some fast 

fine-tuning. Starting in the next century, 
NASA intends to launch 10 to 15 such 
probes annually, many for less than $200 
million apiece. They are a stark contrast 
to the multibillion-dollar many-decades- 
in-the-making missions that once char- 
acterized NASA, such as the orbiting 
Hubble Space Telescope and the re- 
cently launched Cassini mission to Sat- 
urn. ^Now, if one spacecraft is lost, that's 
a big failure,” says Marc Rayman, DSI's 
chief mission engineer at NASA's Jet 
Propulsion Laboratory in Pasadena, 
California. "But if NASA were launching 
a dozen missions a year, losing one or 
two would be a disappointment, but a 
relatively small loss." When you have less 
to lose, you can take bigger risks, adds 
Rayman, and 051 is taking plenty. 

Two of DSI's technologies are stand- 
outs: The first is the craft's solar-electric, 
or ion, propulsion. Long familiar to sci- 
ence-fiction fans for its ability to power 
spacecraft to the farthest reaches of the 
galaxy, an ion engine will be employed 
by the 051 probe as its primary means 


Low-gain 
antennas 


Ka-band antenna 


autonomous navigation, which replaces 
the standard practice of controlling space- 
craft from the ground. Other technolo- 
gies include advanced solar-concentra- 
tor arrays to power the ion engine and 
miniature science instruments. 
A few weeks after an expendable 

Boeing Delta 7326 rocket launches 051, 


n system e 


er. The engine was built by Hughes 
Electron Dynamics Division in Torrance, 
California, which has been investigat- 
ing ion propulsion since the 1960s and 
last year flew the first Earth-orbiting 
satellite that uses the technology to 
maintain geostationary position. “Соп- 
ceptually, it's simple," says Jack Stocky, 
manager of the drive's development pro- 
gram at the Jet Propulsion Lab. "You're 
trying to throw something off the craft 
so you can push the craft forward." 
What's thrown off are atoms of 
xenon, a heavy, inert (nonreactive) gas. 
How is that done? “The device is essen- 
tially an empty can, open at one end,” 
says Stocky. Inside the can, which has a 


High-voltage 
power converter 


atoms are hit with fast-moving electrons. 
“That knocks off an electron and ionizes 
the xenon, making it positively charged.” 
The discharge chamber and xenon 
atoms are positively charged at 1,100 
volts. At the exhaust end are grids made 
of molybdenum. “Through the holes in 
the grids, the xenon ions can see deep 
space—which is zero volts—and they 
want to go there very fast, about 31 or 
32 kilometers [19 miles] per second,” 
says Stocky. That translates to 68,000 
mph. The xenon zips through the grids, 
becoming focused to 3,000 tiny beams 
of thrust as it exits in a faint blue haze 
visible at the back of the spacecraft. 

However, since the system does not 
flow much gas to the thruster—only 2 
to 3 milligrams per second—this pro- 
vides only a gentle thrust, or push for- 
ward, for the craft. In fact, the thrust is 
roughly equivalent to the pressure of a 
single sheet of paper resting atop the 
palm of your hand—and that's one-ten- 
thousandth of the force provided by 
conventional solid- or liquid-propellant- 
based systems. “Getting to 60 mph takes 
2'/ days," says Rayman. 

But as the tortoise showed, slow and 
steady can win the race: As the thrust 
accumulates, "The system increases 
speed by 10 meters [33 feet] per second 


AS THE FIRST OF МА5А5 "cheaper, faster, better" New Millen- 
nium missions, the Deep Space 1 spacecraft will serve as a 
proving ground for 12 advanced technologies that are in- 
tended to aid future space missions. Some two dozen groups, 
including companies, universities, national labs, and govern- 
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ters [11,880 feet] per second," says Ray- 
man. Ion propulsion is 10 times more 
fuel-efficient than conventional chemi- 
cal propellants, so DS1 saves weight on 
propellant material. 

In addition to having an efficient 
system to get where it's going, 051 will 
also know where to go, using auto- 
nomous navigation. “Опе hundred per- 
cent of the spacecraft launched in the 
40-year history of space exploration have 
been navigated from the ground," says 
Rayman. But ground antennas are a fi- 
nite resource. “If we launch a lot of mis- 
sions, there simply won't be enough 
antennas," he says. In addition, DS1 
will require fewer than a dozen ground 
controllers, instead of the hundreds 


de 
be like the sailors who looked at the stars 
to navigate," says Rayman. *Approxi- 
mately once a week, it will take pictures 
of stars with asteroids in the foreground." 
This information will help the space- 
craft determine how and whether to 
change its thrusting to stay on course. 
“Just having the solar-electric propul- 
sion and autonomous navigation is like 
having your car find its own way from 
Los Angeles to New York, arrive in a 
designated parking space, and do it all 
at 300 miles per gallon," notes Rayman. 

The acid test will come during the 
close encounter with an asteroid. After 
determining the rocky body's shape, 
081 will decide whether to approach 
at the planned 6 miles, or to chance 
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2 SOLAR-ELECTRIC, OR ION, PROPULSION SYSTEM 
The idea is simple: Use xenon ions to push the Deep Space 1 probe through space. 


А) Energy from solar 
arrays heats barium- 
calcium-aluminate 
embedded in a ma- 
trix of tungsten; the 
material then emits 
electrons. 


B) Electrons knock 
other electrons off 
the xenon atoms, 
making the atoms 
positively charged, 
called ions. The 
electrons follow the 
helical—kind of like 
a stretched Slinky— 
path of magnetic field 
lines, increasing their 
likelihood of meeting 
up with xenon atoms. 
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с) The charged 
xenon atoms head 
for the open end of 
the chamber—and 
toward deep space, 
where there is no 
charge—at a rather 
speedy 68,000 mph. 
Two charged grids at 
the exhaust end fo- 
cus the xenon into 
3,000 beamlets. 


D) A neutralizer in- 
serts electrons into 
the path of the exiting 
positively charged 
xenon atoms—so 
that the spacecraft 
will maintain a neu- 
tral charge. 


the spacecraft make the tough decisions. 
DS! will be closer to this asteroid than 
you are to the ground when you're flying 
cross-country,” says Rayman. “This will 
be the closest approach ever attempted 
—except, of course, when you land.” 
DSI! is also the first spacecraft to rely 
entirely on solar arrays that use lenses 
to concentrate light. Sponsored by the 
Ballistic Missile Defense Organization, 
the two high-power solar arrays use sili- 
cone Fresnel lenses to focus sunlight on 
cells arranged in strips. The lenses are 
shaped like a half cylinder—imagine a 
soft-drink can lying on its side that has 
been cut lengthwise in two. Each lens 
forms a line of concentrated light 
through the long flat side, and 720 of 
these lenses focus light onto 3,600 solar 
cells. The arrays produce 50 percent 
more power than typical solar arrays of 
the same size—2.6 kilowatts at the dis- 
tance of Earth from the sun. One dis- 
advantage: “Because of the lenses, if 
the arrays are pointed incorrectly, the 
narrow strip of light will not fall on the 
solar cells,” says Rayman. Onboard soft- 
ware will keep the arrays to within two 
degrees of the sun’s position, compared 
with 10 degrees or more for conven- 
tional solar panels. 
The arrays also use a unique combi- 


З PLASMA EXPERIMENT 
FOR PLANETARY 
EXPLORATION 

PEPE, as it's known, mea- 

sures the energy and type 

of plasmas (charged parti- 
cles) around target objects 
like asteroids or comets, to 


determine their composi- 
tion. Just as Deep Space 15 
miniature camera and spec- 


ombines multiple 
trum n a compact, 


pound package. PEPE 
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nation of materials. While most arrays 
are made of silicon photovoltaic mater- 
ial, which is only sensitive to a narrow 
band of sunlight, DSI's combine gallium 
arsenide and gallium indium phosphide. 
Тһе two materials are sensitive to dif- 
ferent parts of the solar spectrum, so 
the cells are able to get the most from 
the available sunlight. 

Compact science instruments will 
ride aboard 051. One is the Miniature 
Integrated Camera and Spectrometer. 
In one 26-pound package, it includes a 
camera and ultraviolet and infrared 
imaging spectrometers, which help de- 
termine the chemical composition of 
objects. To save space and weight, these 
instruments all share one 4-inch tele- 
scope. The camera has two detectors 
for images in visible light—the light in 
which humans see. One is a CCD, or 
charge-coupled device, cousins of which 
are found in consumer products like 
digital cameras and camcorders. This 
detector handles fainter objects. The 
other detector, for images of brighter 
targets like the asteroids that the space- 
craft might visit, is called an Active 
Pixel Sensor. Unlike CCDs, which re- 
quire separate electronics to help read 
pixels and perform timing for exposures, 
these space-saving sensors have all con- 
trol electronics right on the chip. That 


has 80 percent of the capa- 
bility of a similar plasma 
experiment on the expen- 
sive “big science" Cassini 
mission recently launched 
to visit the planet Saturn. 
But PEPE has just one-fifth 
the mass of that Cassini 
system and uses one-third 
of the power. Unlike instru- 


ments such as the camera 
and spectrometers, which 
provide remote sensing of 
objects, PEPE directly sam- 
ples the materials in the 
local space environment. 
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T о MINIATURE INTEGRATED 
CAMERA AND IMAG- 
ING SPECTROMETER 

This one 26-pound package 

contains two detectors for 

images in visible light and 
imaging spectrometers for 
ultraviolet and infrared 

light. All share one 4-inch 
telescope; the spacecraft's 
angle is adjusted to bring 
an object into the field 

of view of any one of the 

instruments. The spectrom- 

eters can analyze the com- 
position of objects, giving 


could lead to cameras as small as sugar 
cubes. Both detectors produce images 
in black and white. In many space mis- 
sions, color images are made with spe- 
cial filters; the filters are moved into 
place in succession, and then a com- 
puter combines the information to make 
one picture. *But one important feature 
of this camera is it has zero moving 
parts," says Rayman. That translates to 
reliability on deep-space missions—and 
this camera technology is a candidate 
for a future 10-уеаг mission to Pluto. 
Тһе ultraviolet and infrared imaging 
spectrometers will add a third dimension 
to the pictures DS] will take. The spec- 
trometers can analyze the composition 
of objects. The infrared light spectrum 
is most useful for finding minerals, while 
ultraviolet tends to be best at determin- 
ing gases. "Suppose you have an image 
of a rock," says Rayman. “Well, all rocks 
look alike—they look gray." But when 
researchers use a computer to select a 
pixel in an image downloaded from 
DSI's spectrographs, 
they will get informa- 
tion about what that 
point is made of. “Іп 
future missions, I 
would expect to direct rx 
a probe to a planet 
and tell it to go find 


is made of. 


the images a third dimen- 
sion for scientists. The in- 
frared light spectrum is 
most useful for finding 
minerals, while ultraviolet 
light tends to be best at 
determining gases. Back on 
Earth, scientists could use 
a computer to click on a 
pixel in an image of an as- 
teroid and find out what it 


Anything 


iron, water, or chlorophyll”— 
of interest, says Rayman. 

Another small science package is the 
Plasma Experiment for Planetary Explo- 
ration, which weighs a mere 13 pounds. 
It includes instruments that will work 
to determine the three-dimensional dis- 
tribution of plasma, or charged parti- 
cles such as those that stream from the 
sun, over its field of view. An instru- 
ment called a microcalorimeter will 
help scientists understand interac- 
tions between plasma and surfaces, 
and a plasma analyzer will identify in- 
dividual molecules and atoms that have 
eroded off the surface of an asteroid or 
other body the spacecraft may visit. Re- 
searchers aren’t certain what effects 
the DSI's ion propulsion system, 
which relies on plasma (the charged 
xenon atoms), will have on measure- 
ments of the charged particles from its 
target objects, so the spacecraft’s expe- 
riences will be very revealing. 

Although DSI's main goal is testing 
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5) SMALL DEEP SPACE 
TRANSPONDER 

The transponder is part of 

a tiny telecommunications 

package—at 3 kilograms, 

it’s half the mass of a con- 

ventional system with the 

same capabilities. 

б) KA-BAND SOLID STATE 
POWER AMPLIFIER 

The lightweight 

amplifier generates 2.6 


Incoming 
sunlight 


new technologies, researchers will 

still take advantage of opportunities 
for science along the way. If all goes 
as planned, 051 will visit as many as 


three asteroids and possibly a comet. 


The probe will take images of an ast 

oid and make measurements of its 

physical properties, such as the m 

composition, size, shape, surface; 

tures, and brightness. It will als 

lyze how solar wind, the streai 

high-energy particles from th 

changes as it approaches th, 
Studying these change; 

scientists about the asten 


watts of Ka-band sigñal for 
communications with Earth. 


produce 50 percent more 
power than conventional 


Solar cells 


ict visit a comet, 

аке pictures of the 
Sure the size and shape 

as well as study the 
cloud of water and gases 
е nucleus. 
iming all goes well at the end of 
5 primary mission, the probe may 

ntinue on, perhaps to another comet 
or asteroid. But even if the craft doesn't 
complete everything on the researchers’ 


MODULE 


first spacecraft to rely en- 

tirely on solar arrays that 

use lenses to concentrate 
4 light, producing more power. 
á 
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10 POWER ACTIVATION 
AND SWITCHING 


ШЕ & wilt be the 


wish lists, the flight still will still have 
value. *DS1 has an unproven propulsion 
system powered by unproven solar arrays 
and an unproven navigation system," 
says Rayman philosophically, “Even if 
this mission fails, it can be a success as 
long as we can learn something and re- 
duce risks for future missions.” Ф 


time on an Earth antenna 
to transmit scientific data 


7 LOW POWER 
ELECTRONICS 
To reduce the роже con- 


sumption of еб Өпісс, this 


experimentabsystem uses 


devices мій егу low volt- 


age and lg capacitance. 


8 SOLAR CONCENTRA- 


TOR ARRAYS 


To get more energy out of 
available sunlight, 720 cylin- 
drical silicone Fresnel lenses 
concentrate sunlight onto 


шаг 


3,600 solar cells. The arrays 


arrays of the same size— 
2.6 kilowatts at a distance 
from Earth to the sun. Each 
array consists of four panels 
that fold for launch. 
9. MULTIFUNCTIONAL 
STRUCTURE 
This new packaging tech- 
nology combines load-bear- 
ing elements with electronic 
housings and thermal con- 
trol, greatly reducing the 
abling 


mass of spacecraft 


and traditional chassis. 


This device contains two sets 
of four power switches, pro- 
viding voltage and current 
sensing and current limiting. 
11 BEACON MONITOR 
OPERATIONS 

Instead of sending band- 
width-hogging data on its 
condition to Earth, 051 can 
transmit one of four tones, 
from “all's well" to "need 
help as soon as possible. 
Another signal would request 


from the spacecraft. 


12 AUTONOMOUS 
REMOTE AGENT 
Rather like the super-smart 

science-fiction HAL com- 
puter, the Autonomous Re- 
mote Agent is the software 
brains onboard DS1 that 
helps run the mission. Al- 
though the testing on 051 
will be fairly restricted, 
NASA plans more ambitious 
experiments with remote 
agents in the future. 


Ташу Knox. Firefighter. 


Been to hell and back. 
Has the picture to prove it. 


Chevy 8-40 Like A Rock 


‘Visit Tamy and the Chevy 5-10*at wwwchevrolet.com ór call 1-300-955-2848. 


ou Qught 
0 Be in Di | 


High-tech toys no more, the next generation of digital 


cameras deliver photos with film-like sharpness. 
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ANYONE WHO enjoys taking 
pictures, or simply sharing mem- 
ories, is understandably intrigued 
by digital cameras. You can preview 
your shots on their liquid-crystal dis- 
plays before committing them to 
electronic memory, and erase them 
just as quickly if you're not happy 
with the results. You can create in- 
stant slide shows on their color 
screens, or do the same on a 
TV screen. With a PC, you can 
edit your digital pictures and e-mail 
them to friends and family, too. 


But all of this high-tech wizardry has obscured a very 
basic fact about most digital cameras to date: They're not 
very good cameras. That is, they're not very good at the 
fundamentals of picture-taking. Most consumer digital 
cameras lack the image-capturing refinement and precise 
optics to capture the details and subtleties that separate 
good pictures from great ones, especially at larger sizes. 
Most lack the zoom lenses that let you focus tightly on the 
shots you really want to snare, or the manual controls to 
compensate for varying conditions. And most digital 
snappers are more turtle than hare, taking several sec- 
onds to capture a single shot. 

The new wave of megapixel digital cameras, however, 
begins in earnest the transformation from high-tech toys 
to serious photographic tools. As the megapixel label im- 
plies, these new digital cameras have resolutions of a mil- 
lion pixels (picture elements) 
or more. Most use CCD 
(charge-coupled device) 
image sensors that cap- 
ture pictures at an emerg- 
ing standard called Super 
XGA, or simply 5ХСА, 
which is 1,280 by 960 
pixels. A few do even 
better. Standard XGA 
resolution, by contrast, 
is 1,024 by 768, while 
УСА is 640 by 480. 

How many pixels equal 
film quality? Since they're 
different media, there's no 


sure scientific 
measure. Some 
photographic experts 
believe the number lies somewhere between 2 million and 

4 million pixels. But the quality of digital photos depends 
not only on the camera and how it captures and com- 
presses the images, but also on the printer and paper used 
to render them. Generally, added pixels mean crisper de- 
tails, more realistic flesh tones, and the ability to print 
larger photos without a grainy look. With a good ($300 to 
$400) color inkjet printer and glossy paper, consumer 
megapixel cameras enable you, for the first time, to pro- 
duce film-like prints as large as 5 x 7 or even 8 x 10. 

Many of the leading camera companies are now 

bringing their optical expertise in film photography 
to the electronic arena, too, 
with high-quality 2X and 3X 
zoom lenses for these newer 
digital cameras. Some are of- 
fering optional lenses, too—a 
first for digital. And many of 
these cameras let you take more 
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CANON POWERSHOT PRO 70 


PRICE: under $1,500 
control over your 


photographic des- 
tiny, with manual 
settings for things like 
white balance and expo- 
sure compensation. They 
also can take several pictures in a fairly 
rapid sequence to capture those Little League swings be- 
fore they blossom into million-dollar baseball contracts. 
Nikon's Coolpix 900 ($899) is perhaps most emblem- 
atic of this new breed. It has not only SXCA resolution, 
but also a Nikkor lens with the same exacting optics for 
which Nikon is rightfully revered. Color and contrast are 
among the best ever on a digital camera. This is also a 3X 
(38 to 115mm) optical zoom lens, with 6X digital zoom. 
Nikon is selling optional wide-angle and fish-eye lenses, 
too. A 945-step autofocus system makes getting sharp 
images easy even if you let the camera handle all of the 
work, but plenty of controls are at your complete disposal, 


OPTICAL ZOOM: 2.5X 


SPECIAL FEATURE: Two 
CompactFlash slots 


RESOLUTION: 1,536x1,024 


including three auto-exposure metering modes, a five- 
mode speedlight flash, and manual white balance and 
exposure compensation settings. 
The Coolpix 900 is still very much a digital camera, 
though, and neither looks nor functions quite like any 
35mm camera you've likely used. The thin rectan- 
gular unit twists in half, allowing the lens and flash 
portion to pivot into different angles while you 
preview the shots on its 2-inch real-time color LCD. 
(For more conventional shooting, there's an optical 
viewfinder as well.) You can shoot two frames per second 
in low-resolution VGA mode, or one frame every 4 
seconds in high-resolution mode. The Coolpix 
900 stores six to 24 high-res images on its included 
4MB CompactFlash card, depending on the 
compression level. Higher-capacity cards are avail- 
able. It has a video-out port for showing your im- 
ages on a TV, or a PC or Mac serial port. 

Canon's forthcoming PowerShot Pro 70, due on store 
shelves by September for less than $1,500, does have a fa- 
miliar look and feel. With its big side grip and protruding 
lens, the Pro 70 is a close cousin of Canon's EOS line of 
SLR film cameras. And the Pro 70 borrows more than the 
design. It also adopts the EOS autofocus system adapted 
for use with its 1.68-million-pixel CCD sensor, which 
yields an image resolution of 1,536 by 1,024 pixels. This 
trumps even the 1,280 by 1,024 resolution of Olympus' 
bellwether D-600L ($1,299), the first digital SLR aimed 
at consumers. The Pro 70's lens provides something 
extra, too, with both wide-angle and 2.5X zoom (28 
to 70mm) capabilities. Early test prints from Canon 
are truly film-like, even at larger sizes. 

Тһе Pro 70 does not offer quite as much control 


? KONICA Q-M100 

PRICE: $799 
RESOLUTION: 1,152x872 
OPTICAL ZOOM: None 


SPECIAL FEATURE: Speed- 
shot mode 


as the D-600L or the Coolpix 900—there are no manual 
white balance or exposure control settings, for instance. 
But it does have a “burst mode" that can record four 
frames per second, as many as 20 frames at a time, at a 
very respectable half-resolution of 768 by 512. In addition 
to the digital basics, such as a 2-іпсћ color LCD and 
video-out port, the Pro 70 has some interesting digital ex- 
tras. It's the first digital camera to sport two memory-card 
slots, the CompactFlash variety in this case, the better to 
hold those large, high-res files. It has a built-in micro- 
phone for recording voice notes with your pictures. 
Kodak has taken the same picture resolution, 1,536 
by 1,024, and put it in a more compact package. Its new 
DC260 ($999) sports a 3X optical zoom lens, with a burst 
mode for capturing two successive pictures in high reso- 
lution, or eight in low-res (768 by 512) mode. It records 
audio and, like the Nikon and Canon models, has a 
flash sync feature that lets you use an external 
flash like the pros—useful when the built-in 
strobe flash won't give you the lighting you want. 
The DC260 has the expected digital equip- 
ment, including a 2-inch color LCD and video- 
out, but it also has several things most other 
digital cameras do not—but likely soon will. It 
comes with an 8MB memory card, rather than 
the more typical 4MB card, for storing its bigger 
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picture files, and a Universal Serial Bus (USB) port for 
transferring them to Windows PCs more quickly. (It 
works with Macs only via a PC Card adapter for Power- 
book portables.) And thanks to software supplied by 
FlashPoint Technology, you can program the camera to 
perform a series of actions, such as automatically chang- 
ing settings for outdoor shots, or taking pictures at speci- 
fied intervals for time-lapse photography. 

Kodak, which already has megapixel cameras in the 


The Joy of Floppy Disks 


WHO DARES TO BUCK the trend in digital cameras toward 
more pixel-populated pictures? Sony does—again—with 
a new generation of Digital Mavica cameras that stead- 
fastly stick with VGA resolution (640 by 480) amidst a 
mountain of megapixel cameras. 

Sony's Mavica models have not 
only survived this pixel on- 
slaught, they've thrived, becom- 
ing the best-selling digital 
cameras in the United States. 
Mainly, that's because the beefy 
Mavicas store their pictures on 
standard floppy disks, making 

the transfer of pictures as easy 

as popping the disk out of the 
Sony's updated Mavica camera and into a PC ог Mac. 
models keep the floppies. Adopting a higher resolution 
likely would have forced Sony to abandon the floppy in 
favor of flash memory cards, since there isn’t enough 
room on 1.44MB floppies to hold megapixel images. In- 
stead, Sony chose to refine the Mavica, keeping both 
the floppy storage and VGA resolution. 

The Mavica MVC-FD51 ($599), which replaces the 
MVC-FDS, is slightly thinner than the original, but still 
a fairly big, boxy, and heavy camera. It's also faster than 
the original, taking roughly 5 seconds to capture an image 
to disk rather than its predecessor's 10 seconds. As be- 
fore, it has a 2.5-inch color LCD, an auto flash, and a 
(relatively) long-life lithium-ion battery. The Mavica MVC- 
FD71 ($799), which supplants the MVC-FD7, has similar 
improvements and adds a better VGA image sensor, an 
uncompressed mode for a sharper pictures, a brighter 
LCD, and a manual focus ring that can accept other 
lenses. Most important, perhaps, it also keeps the 10X 
optical zoom of its forerunner. 

Are these tweaks enough to keep a Mavica on your 
short list? Maybe, but Sony faces new competition in the 
form of a floppy disk adapter that lets you read Smart- 
Media memory cards in the floppy drive of any Windows 
95 system. Agfa, Fuji, Olympus, and Ricoh are among the 
companies who use SmartMedia cards in their cameras— 
and all offer models with megapixel resolutions.—C.0. 
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A Brid ge to Film eras. (Imagek claims it fits all popular enough flash memory to hold as many 
brands sold in the United States.) The as 30 images at that quality. And since 
YOU'VE GOT the body. And you've got cartridge contains a CMOS sensor that. you're using the camera’s optics, you 
the optics. So why not add electronics is capable of capturing images at a can take advantage of the zoom lenses 
‘to your 35mm film camera to create a resolution of 1,280 by 1,024 pixels, and апа manual focus systems that are 
digital camera? common to many SLR and 
It may soon be more point-and-shoot models. 


than a camera buff's day- An adapter will be included 
dream. Imagek, a unit of with the EFS-1 that enables you 
Irvine Sensors Corp., says it to transfer the data from the 
intends to sell a new elec- cartridge to either a Windows 
tronic film system, called PC or Mac. The cartridge can be 
the EFS-1, that promises to reused as many as 100,000 times, 
bridge the gap between according to Imagek. The catch? 
film and digital cameras. Tt may not be any less costly 
The EFS-1 is an battery- than buying a digital camera. 
powered electronic car- The company says it will begin 
tridge that fits into the selling the EFS-1 this summer 


cavity of most 35mm cam- for less than $1,000.—C.0. 


DC120, DC200, and DC210, now has yet another, the thin SmartMedia memory cards into the floppy disk drive 
DC220 ($899). It’s similar in most respects to the DC260 of any PC with Windows 95—an advantage only Sony’s 
but has a barely megapixel resolution (1,152 by 864) and Mavica cameras have enjoyed to date. Olympus says it 
only a 2X zoom lens. may include the floppy adapter at no charge. 
With a defining camera already in the digital The camera can also cable to Windows 
SLR derby, Olympus turned its attention е PCs or Macintosh machines. 
to creating a high-resolution version of Fuji offers the same 
its point-and-shoot style cameras, and floppy option for the 
the new D-340L ($799) is the result. SmartMedia cards that 
Its SXGA resolution, 2X optical slide into and out of its 
zoom, and 2-inch color LCD have new MX-700 ($799). The 
hardly bloated this 9-ounce, pock- MX-700 is a compact, up- 
etable camera. You can capture as right aluminum-alloy- 
many as 10 images in half-second body camera that makes 
intervals for fast sequence shoot- a visual statement of its 
ing. The high res- own. Its pictures make 
olution coupled an even better statement, 
with Olympus op- thanks to a slightly better 
tics yields some than SXGA resolution of 
very sharp shots. 1,280 by 1,024 and the con- 


Olympus de- trast capabilities of its Fuji- 
buts two options non lens. The camera 
with the D-340L lacks an optical zoom— 
that could make a key limitation in this 


megapixel field—and no 
چ‎ burst mode. It also comes 
with only a 2МВ mem- 


digital photogra- 
phy a lot more 
practical for some 


KODAK DC260 
PRICE: $999 


people. You can print di- =) 5 di pr ory card, which is clearly 
rectly from the camera to a SPECIAL FEATURE: High- too little for images this 
new Olympus dye sublimation speed USB port А S detailed (you can store 
printer, the P-300 ($499), taking the 1 only two pictures on the 
computer out of the equation. And for get- card in best-quality mode). 
ting pictures into your computer, Olympus 4 But the MX-700 does offer a nice 
now offers an adapter that lets you slide the camera’s | measure of control, including а man- 
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ual record mode that lets you adjust brightness, flash inten- 
sity, and white balance to better fit your lighting condi- 
tions. And it's a very complete digital camera, with a color 
LCD, video-out port, and four-mode flash. 

Epson's new PhotoPC 700 ($699) takes the compact 
megapixel camera a few steps further in flexibility, even 
as it's priced below many of its digital rivals. Its SXGA 
resolution makes for some very fine pictures, even 
though it lacks an optical zoom. But the PhotoPC 
700 has a 37mm adapter ring for attaching op- 
tional zoom and wide-angle lenses. It also 
comes with both 4MB of internal memory 
and a slot for CompactFlash cards—most 
digital cameras provide one or the F^ 

DONE 


other. It also sports a color LCD, 
four-mode flash, and video-out. 
Best of all, the PhotoPC 700 
lets you print directly to Epson's 
most popular inkjet printers, including 
the Stylus Color 600 and 800 models, and 
the Stylus Photo printers. While that's a self- 
serving option for Epson, it's also a boon for the 
millions who already own one of these printers. 
By summer's end, there should be a mega-selection 
of megapixel cameras. Ricoh's new RDC-4300 will have 
SXGA resolution, a rotating 3X optical zoom lens, and voice- 
recording capability. Casio's QV-5000SX, another SXGA 
camera, is expected to sell for $599, which would be a 
new price-for-pixels benchmark for the category. Konica 
brings its photo experience to the megapixel field with 
the О-М100 ($799), a compact and well-rounded camera 
with a resolution of 1,152 by 872. Hewlett-Packard uses 
the same image quality in its new PhotoSmart C20 model 
(8699). Agfa's stylish ePhoto 1280 ($899), meanwhile, uses 
a sophisticated software algorithm to effectively turn 
XGA (1,024 by 768) captures into SXGA pictures. 
It won't stop there. Cameras using CCD sensors with 
2 million pixels are expected by early 1999. And several 
companies already have developed image sensors capable 
of 4 million pixels (2,048 by 2,048), though they may not 
be ready for consumer cameras until 2001 or 2002. 
Meanwhile, the introduction of these megapixel models 
is making for a respectable middle class of XGA cameras, 
which deliver very good pictures. They're not necessarily 
last year's models, either. Nikon's new Coolpix 600 (5599) 
squeezes an XGA sensor into the same tiny body used іп 
Panasonic's PalmCam models. Panasonic has its own XGA 
version of the PalmCam, the PV-DC1580 (also $599), and 
both companies include a handy docking station for quickly 
connecting the cameras to your PC or TV. Canon's sleek 
new PowerShot A5 ($699) is an even smaller, almost Elph- 
like XGA camera. All three of these models ship with 
8MB memory cards, too. And since the cost of the CCDs 
used in XGA models has fallen to about $60 apiece and is 
still dropping, you can expect prices on such cameras to 
come down even further in the coming months. 


Moving Pictures 


GETTING PICTURES into a digital cam- 
era may be as simple as point and shoot, 
but getting them out of the camera and into 
your computer or onto paper is another 
story—one that usually involves cables and a 
whole lot of patience. Some new picture- 
transfer options for digital cameras are 


changing that, however. 
4 Fuji and Olympus are each 


offering a new floppy disk 
adapter for their cameras 
that lets you read their 
SmartMedia memory cards 
in a standard 1.44MB floppy 
drive in Windows PCs. The 
adapter, powered by two lithium- 
. jon batteries, should work for any 
camera that uses SmartMedia cards. It 
? costs about $100, but may be included with 
some cameras. There's no such option for Com- 
pactFlash, the other major memory card format, 
but there are alternatives. Many camera makers offer 


PC Card adapters (top) adapters for reading Com- 
ee Балева eur pactFlash cards in the PC 
MOD ak CUR EE Card slots found in most 
(above) for SmartMedia Windows or Macintosh lap- 
cards fit in floppy drives. tops, For desktops, SanDisk 


sells a new CompactFlash card reader called ImageMate 
($99) that connects to the parallel port of Windows PCs. 

There are new ways to get your digital pictures on 
paper, too. А growing number of cameras, including 
Epson's PhotoPC 700 and Olympus' D-340L, enable you 
to send pictures directly from the camera to a printer 
via cable—no PC required. Canon's new CD-200 photo 
printer ($499) lets you skip the cable; it features a 
built-in CompactFlash card reader that automatically 
renders 4 x 6 prints of your images.—C.0. 


The revolution in resolution has made relative bargains 
of many VCA (640 by 480) cameras, with most now in the 
5299 to $399 range, even with color LCDs and a full set 
of digital features. The exceptions to that rule, such as 
Sony's new Mavica MVC-FD71 ($799) and JVC's new 
GC-S1 ($699), usually offer something extra. Both of 
those models include a 10X optical zoom, for instance. 

But, with the upward spiral of higher resolutions and 
better optics in full swirl, it's clear we'll continue to see 
digital cameras in many price and performance leagues. 
As with film cameras, no size or price seems to fit all. 
And while it seems equally clear that film will survive 
well into the new millennium, its days as the only main- 
stream medium for picture-taking are numbered. Ф 
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A TRIO OF cigarette-puffing dock 
workers casually hang their heads out 
of portholes, patiently guiding the 
20,000-ton front section of the cruise 
ship Windward into the bay. The fren- 
zied wind rocks the tentacled mass of 
steel while the surrounding tugboats 
struggle to steady it. A little tug to the 
right, now forward—it’s a delicate 
operation: One swift blast of wind 
could drown this massive section. But 
Werner Lukin, managing director of 
Lloyd Werft shipyard, seems as con- 
fident as the dock workers. "There's 
no other yard in the world that has 
done as many ship stretchings as we 
have,” he says. 

Here in Bremerhaven, Germany, 
engineers are gearing up to boost the 
cruise ship's breadth by inserting a 
130-foot 5,000-ton section—equipped 
with lavish suites, a casino, spa, wet 
bar, Jacuzzis, and a dining room with 
bay windows. While other cruise 
companies are building bigger ships 
to accommodate the burgeoning 
numbers of high-seas vacationers, 
Norwegian Cruise Lines has chosen 
a cheaper option: lengthening and 
enhancing an existing ship. 

Such ship stretchings have been 
done before, but with sophisticated 
electronics, ventilation systems, 
and interior decor in a cruise 
ship rendering the feat techni- 
cally challenging, the process re- 
mains extraordinary. Take figuring 
out where the ship should be cut, 
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for example. To easily balance 
both sections, ships are cut at 
the point at which their weights are 
balanced, or their center of gravity. 
Ina cruise ship, that point is always 
changing because television sets, beds, 
and many other items have constantly 
been added and taken away. 

So before slicing the Windward, 
engineers estimate the midline of 
the ship and then cap the lower ends 
of both sections. They then slowly 
fill the lower part of each section, 
one at a time, with water, until that 
section tilts. Using the angle of the 
ship’s incline caused by a given 
amount of water, they recalculate 
the center of gravity. 

The actual slicing took place af- 


ter the ship was dry-docked. A team 5 


of 50 took two weeks to smelt 540 
meters of steel, delicately cut 793 
electronic cables and 600 pipes, 
and then refloat the two 
sections to move them. 
“Refloating is 
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Need a bigger, 
more luxurious 
cruise ship? 
One challenging 
solution is 

to insert a 


midsection. 


By Gunjan Sinha 


Pontoons balance the У 
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the most difficult engineering feat," 
says Lukin, “because we need to 
balance the buoyancy of each sec- 
tion with the pontoons." Without 
pontoons that hug the sections like 
colossal life preservers, a lone end 
would tilt over and sink. As the dock 
slowly refills with water, engineers 
carefully monitor each section. If 


an end begins to tilt, the pontoon 
is filled with water to balance it. 
Once the three sections are in 
place, they are aligned with a laser. 
Water is then pumped out of the dock 
again so that the pieces are resting 
on hydraulically controlled wagons. 
The wagons ram the pieces into one 
another, and then workers weld more 


The ship's front section is hauled out to make room for its replacement. 


Growing from the Middle 


New midsection 


than 1,000 meters of steel, reconnect 
the piping and electronics, and touch 
up the decor. 

Carrying the largest midsection 
ever to be slipped into a cruise ship, 
the former Windward, renamed Nor- 
wegian Wind, is now cruising the 
Caribbean, brimming with a land- 
lover's paradise of luxuries. ® 


The mid- and fore sections are towed back into the 
dock for positioning, which takes about 7 hours. 


Fore 


CONSTRUCTED IN 1993, the Windward was originally built with strong, thick 
steel so that its sections could support the weight of an inserted midsection. 
The ship took more than two months to stretch, and the prefabricated midsec- 


tion took eight months to build. The new ship is 725 feet long and can house 
500 more passengers than it could prior to lengthening. The operation cost 
$69 million, less than one-third the cost of building a new ship. 
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‘Surrounding tugboats are the work- 
horses that move and steady each 
section. Engineers inside each boat 
use walkie-talkies to communicate 
the ship's position to one another. 


Balancing act: Engineers fill the 
lower sections with water to find 
the center of gravity. 
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T FREESTYLE А-10 


EVEREX SYSTEMS 


freestyle.everex.com 


PRICE: $329 


SIZE: 4.7 by 3.1 by 0.6 
inches 


WEIGHT: 5.3 ounces 
MEMORY: 2MB 


BATTERY: Rechargeable or 

2 AAA alkaline 

MODEM: Optional 33,600bps 
with mobile cradle (included 
in $499 A-20 model) 
EXTRAS: Voice recorder, 
CompactFlash slot, 

infrared port 
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Hatim III or 


andy acces- 


sories, there 


жы -> 
THEY HAVE SMALL, colorless screens and no Кеу- 
hey have piddling processors and minimal 
And they have no hard drives, CD-ROM 
drives, or Zip drives. But these palm-size partners 
may just be the hottest thing in computing. 

You сап credit Palm Computing's PalmPilot for 
that. After several усагѕ:оѓ oversize or overambitious 
personal digital assistants, Palm Computing (now a 
3Com company) developed a machine that did lit- 
tle more than keep track of phone numbers and 
appointments—but did so with elegant simplic 
ity ina package you could easily slip into your 
pocket. More than a million people are packing 
a PalmPilot now, and the company recently 
released its third take, the Palm III. 

But the handy Palm III won't be alone 
in targeting your shirt pocket. In fact, you 
may do a double-take when you see the 
competition. A wave of Palm-like de- 
vices based on a new version of Мі 
crosoft's Windows CE operating 


| PHOTOGRAPHED BY | 
| ANDREW BRUSSO 


PALM III 
3COM CORPORATION 


palm.3com.com 


PRICE: $399 


SIZE: 4.7 by 3.2 by 0.7 
inches 


WEIGHT: 6 ounces 
MEMORY: 2MB 
BATTERY: 2 AAA alkaline 


MODEM: Optional 
9,600bps (third-party 
modems available too) 
EXTRAS: Screen cover, in- 
frared port, expense tracker 
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system is coming this summer from 
Casio, Everex, Philips, Samsung, and 
Uniden. One of the first in the water 
will be Everex's Freestyle. We put an 
early sample up against the Palm III. 
The Freestyle and the Palm III look 
strikingly similar on the outside, but 
some significant differences become 
evident once you turn them on. If 
you're a Windows 95 user, you'll get 
that warm sense of familiarity when 
you turn on the Freestyle. There's the 
Start button in the lower left corner 
and pull-down menus at the top. The 
Palm Ш” interface, while familiar to 
PalmPilot users, requires a bit more 
noodling for most. A menu button at 
the bottom of the screen prompts pull- 
down menus to appear at the top, for 
example. Still, it'll take minutes, not 
hours, to master the Palm basics. 
While each screen has a backlight- 
ing system, the Palm III and Freestyle 
can both be a bit difficult to read— 
especially in a darkened airplane 
cabin. Both give you the option of 
enlarging the font size, but keep your 
glasses handy. Each employs an on- 
screen keyboard you use by tapping 
your pen on the displayed characters. 
The Palm III’s onscreen keyboard 
makes you toggle between a letters 
screen and one with numbers and sym- 
bols, and you can complete only one 
field at a time. When entering a con- 
tact, for example, you must select the 
keyboard, tap in the last name, select 
done, move to the first name field, se- 
lect the keyboard, and so on. The Free- 
style’s approach is more convenient, 
since it keeps a 
full keyboard dis- 
played at the bot- 
tom of the screen. 
Handwriting 
recognition is an- 
other matter. The 
Freestyle’s system, 
= called Jot, lets you 
[туе Река eei 
touch withthe rest of the world! 


* Today's activity on Wal Street 
+ Read online news services 


Mo со there (O) 
nfo 

[choose faga to.. fom this et for 

[тоге ийт free demos: 


v HandStomp Pro 
(Submit) 


Palm III users can ac- 
cess Internet e-mail 
with SmartCode Soft- 
ware's HandStamp 
Pro (top) or browse 
the Web with Hand- 
Web (bottom). 


CELZI 


Newton's Fall 


IN THE BEGINNING, little more than 
five years ago, there was Newton, 
Apple's pioneering personal digital 
assistant. In the end, however, the 
Newton won't be around to enjoy the 
fruits of a product it helped produce. 

Apple says it has discontinued the 
development of the Newton 0S and the 
MessagePad models that together once 
defined the PDA. The demise of the 
Newton OS also spells the end for the 
eMate 300, the innovative, rugged 
backpack computer designed for school 
use. Apple says it will continue to sell 
the remaining MessagePads and eMates 
in its inventory, and provide support 
for both, but that there will be no 
future models of either. 

There may yet be some indirect 
descendants from Apple, however. 


form letters and numbers as you 
would on paper—which means 
there's nothing to learn, but also 
means it won't work very well unless 
your penmanship is classic and tidy. 
Jot will also try to guess the word 
you're writing to help speed things 
up, but that may or may not prove 
to be a good thing. The Palm III's 
Graffiti system, on the other 
hand, asks 
that you 
adopt a 
slightly modi- 
fied writing 
style. All of 
the letters can be com- 
pleted without lifting 
your pen. Your reward 
for following its rules: 
Palm III is more forgiv- 
ing of bad handwriting. 
Тһе Palm III and the 
Freestyle share a 
core set of func- 


Palm Ill modem options include a 


The company says many of the engi- 
neers and programmers who worked in 
its Newton division are working on 
"affordable mobile products" using the 
Mac OS, due in 1999. The early focus 
of these efforts seems to be on creat- 
ing a new class of portable school 
computers like the eMate, not on PDAs 
like the MessagePad or PalmPilot. But 
Apple will not rule out another crack. 
atthe pocket computer. 

The Newton's demise is laden with 
irony. While hyped beyond its capabil- 
ities, the Newton's basic definition—a 
handheld screen computer that em- 
ploys handwriting recognition rather 
than a keyboard to perform organizing 
functions—has proven to be the for- 
mula for success for the PalmPilot 
and, now, maybe its imitators. The 
Newton simply never got small or 
affordable enough.— Chris O'Malley 


has its special perks, too. The Palm 
III has a built-in expense tracker and 
a new infrared transceiver for wirelessly 
exchanging data with other Palm IIIs. 
The Freestyle includes a built-in 
audio recorder and a Com- 
pactFlash card slot, which will 
hold optional pager, modem, 
or memory cards. It also has 
an infrared port, but only 
for beaming data to PCs. 
Which to choose? The 
support systems for these 
products may 
be as impor- 
tant as the 
products 
themselves. 
Тһе Palm III 
has a big edge, with 
dozens of hardware 
and software add-ons 
already available. With a 
common Windows sys- 
tem behind them, all 


tions, including a GSM mobile phone adapter (left), the Palm wanna-be’s 
calendar, address | mesimemedem(ign). may soon enjoy the 


book, notepad, to-do 

list, and e-mail software for optional 
modems. And each can share and 
synchronize data with a PC. But each 


same support. 
This much seems certain: After a 
few false starts, simple pocket-size 
computers are going places. ? 
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D AS A TEAM AND THRIVE AS AN INDIVIDUAL. 


YOU'LL SUCCEE 
YOU WILL BE A SOLDIER. 


BE ALL YOU CAN BE. 


CALL 1-800-USA-ARMY www.goarmy.com 


A new rifle shoots farther, 


hits hidden targets, sees | 
at night, and accurately 
fires around corners. | 


By Frank Vizard 


Fire-control and sight system 


20mm HE barrel 


5.56mm barrel 


The new military rifle splits in two, 
with the top half firing 20mm HE 
rounds and the bottom half using 


Fire-con 
5.56mm bullets. e-control _ 


system activator 


Range adjusters | 
20- or 30-shot 5.56mm magazine | 


ILLUSTRATION BY 
BOB SAULS/JOHN FRASSANITO & ASSOCIATES 
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YOU CAN RUN but you can't hide. That's the message а 
new rifle being developed for U.S. soldiers will deliver to 
enemies in conflicts to come. 

Scheduled for military use by 2005, the Objective Indi- 
vidual Combat Weapon (OICW) may be the most lethal 
gun ever developed. Accurate to 1,000 meters, it has twice 
the range of current infantry rifles. 

Тһе rifle will use two types of ammunition controlled 
by a single trigger: a standard 5.56mm NATO bullet (with 
20- and 30-round magazine clips) and a new 20mm high 
explosive (HE) air-bursting round that can be set to deto- 


nate at any range in front of, behind, or above targets hid- 


den behind barricades or dug into trenches. The 20mm 
HE shell can also be set to explode on impact or after a 
short delay—a few seconds after breaking through a win- 


Optics selector 


20mm HE fuse control 


Sight 
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dow, for example. This targeting information is relayed to 
the 20mm HE round in a fraction of a second. 

The 20mm HE round increases the likelihood of hitting 
the target by about 500 percent, according to the gun's 
developer, Alliant TechSystems of Hopkins, Minnesota. 
Alliant heads a team that includes well-known German gun 
maker Heckler & Koch, KE Ammunition, and Controves 
Broadshears Systems. 

The real key to the gun's effectiveness is a computer- 
ized firing system built into the sight. A laser rangefinder 
measures the distance to the target and communicates that 
data to a computer chip, built into the fuse of the 20nm 
HE round, that calculates the correct detonation time. The 
shooter can then further adjust the detonation time in- 
crementally using buttons placed around the trigger guard. 
A 20mm round is about the largest an individual soldier 
can fire without recoil affecting accuracy. 

The gun sight also has an infrared night vision mode 
and a video camera with a 6X zoom lens. Wired to a hel- 
met-mounted video display, the camera allows a soldier 
to accurately fire around a corner without exposure to 
hostile return fire. Later versions of the gun will use a wire- 
less link to a wristband to relay the target image. 

The OICW also can be split into two separate weapons, 
adding a second trigger to control the 20mm HE portion. 

Each gun will cost about $15,000. The U.S. Army envi- 
sions that two OICWs will become part of each eight-man 
squad, substituting for both the M-16 rifle and the M203 
grenade launcher. At 14 pounds, the OICW will be lighter 
than the M-16, making it easy for soldiers to carry it into 
the field. Given the gun's effectiveness and versatility, you 
can expect every branch of the military services 
to have this weapon in its 21st 
century arsenal. Ф 


— 6-shot 20mm HE magazine 
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high-performance vehicle, a fire truck, an extrication vehicle, a fireman, a doctor, a para- 1 О Y О [ А 


medic, rescue specialists and someone to clean up the debris, all arrive within seconds rotor; 


That's exactly what happens every time an accident occurs at a FedEx Championship Series event and the CART Safety Team arrives 
in specially modified, fast-response Toyota Т100 trucks 


As part of its role as the Offic | а | Tru ck of С А ВТ. Toyota supplies the Т1005 that are used exclusively 


by the CART Safety Team. Since January 1996, Toyota has provided these modified T1005 that help place the 29-member CART Safety 


Team at the forefront of motor racing safety. 


Three prototype Toyota T100s (dubbed Safety One, Safety Two and Safety Three) travel to every race in North America and are 


equipped for instant response when the Champ cars are on the track. Each СА ЕТ Satety Tru Ck is staffed 


by a physician, a paramedic and at least two rescue/extrication specialists, and carries a full complement of fire-fighting equipment 


The Safety Team also operates a fourth T100 with a J85 jet engine (the military version of a Lear Jet power plant) mounted in its bed 


to keep the track dry and clear of debris. 


CART Safety Team Provides Road Service That's Second to None. 


These T100s come with а 34- liter, six-cylinder, 24-valve. сонс toyota engine further 


enhanced with the newly developed TRD (Toyota Racing Development) supercharger that produces approximately 270 hp. Safety 


equipment includes Holmatro rescue/extrication equipment, a 50-gallon water tank, four fire extinguishers and a pinch bar. 


11 اء‎ % " 
wa Official Truck нікі anothenextension Pile saficanteomitilment et бай шге s 


displayed in American motorsports since becoming a major sponsor of the inaugural Toyota Grand Prix of Long Beach in 1975 


5 view. Visit our Motorsports section at v 
©1998 Toyota Motor Sales, USA; Inc. 


A passion for speed. The seeds were 
sown at age four, when he first skied 
the Italian Alps. They flourished at 
eight, when his father gave him a 
Ferrari go-cart. Throughout his 
career, his quest for speed has 
garnered him the respect of the 
racing world. Now he’s matched his 
determination with our own in 
a quest for the podium, For his 
daring and flamboyance, he's 
been christened “Mad” Max Papis. 
But at home he will always 
be known as little Massimiliano. 


The boy who loved the feel of speed. 
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TOYOTA RACING DEVELOPMENT 


SPECIAIREPDRT 
p = 


do гасе can drivers compare to the rest of us in body and mind? 


Oursréporter experiences a battery of grueling tests to find out. 
„ад 
pi " 


Are They Athletes? 


BIOMEDICAL research at Day- 
ton's Human Performance In- 
ternational proves that race 
drivers work extremely hard, 
both physically and men- 
tally—and also shows how 
even the best can improve. 


PHOTO-ILLUSTRATION BY MATT ZANG 


By Pete Lyons 


FROM А DISTANCE, the 
oversize tires and aerody- 
namic wings appear to keep 
a CARE style Champ car 
glued to the track effortlessly, 
like a spider planted on a 
wall. In the cockpit, how- 
ever, the stress is palpable. 


Your head is hanging as though 
over a cliff, a 10-year-old sitting on 
your ear as the cornering force builds 
lateral g's. The heat is enough to thaw 
a TV dinner in a couple of minutes, 
and the noise of racing fuel explod- 
ing 1,000 times a second is hammer- 
ing at the back of your helmet. 

Keep the speed up. But don't hit 
the wall. Concentrate like a cat spy- 
ing a bird. Think like a computer. 


VISION 


But don't overthink. Breathe like a 
machine. Ignore the heat, the sweat, 
and the lactic acid that's burning like 
fire. Shrug off the noise, the vibra- 
tion, the physical and mental abuse. 
Stay aware. Stay focused. Stay out of 
the red zone. Win. 

Well, maybe I didn't really need 
to win. Truth is, I was in a simulator 
in a quiet room at Human Perfor- 
mance International (HPI) in Day- 
tona Beach, Florida. 

Foolishly, I'd volunteered to suf- 
fer the kind of battering of body and 
mind that professional drivers en- 
dure for a living. And I found out 
that I’m not exactly Formula One 
material. But I also learned some- 
thing about what separates a born 
racer from lesser mortals, how good 
ones can make themselves better, 
and how better drivers can become 
world champions. 

According to Jacques Dallaire, who 
holds a doctorate in exercise physi- 
ology and is co-founder of HPI, the 


nust watch track conditions far ahead, 


titors on every side, their instrument 


displays, and the wall—all at high speed 


= 


HEART RATE 
Wearing monitors, 
drivers have 
recorded more 
than 210 beats 
per minute. They 
routinely maintain 
175 or higher for 


E 


hours on end. 


COORDINATION 


A Zen-like mesh of psyche and 


physique, racing dem 


balance, concentration, confidence, 


ntelligence, nerve, an 
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stamina. 


OXYGEN CONSUMPTION 
Upping cardi 
ness gives body and mind a 
boost that" 
extra engine horsepower. 


cular fit- 


tter than 


— S 


biological engine functions a lot like 
its automotive counterpart. Athletes 
consume oxygen; so does a racing en- 
gine. An engine’s horsepower is mea- 
sured against a load on a dynamometer 
throughout a range of rpm. The effi- 
ciency of the human cardiovascular 
system is determined by measuring 
the oxygen consumed at increasing 
levels of physical effort. The two re- 
sulting curves are strikingly similar. 

Roaring around a speedway, race 
car drivers would pay any amount 
of money—all right, their sponsors’ 
money—if they could eke just one 
more horsepower out of the engine. 
But what if, instead, they could add a 
milliliter per kilogram of body weight 
to the maximum amount of oxygen in 
their blood? 

Scientific evidence suggests that 
yes, they ought to go for the higher 
maximum volume of oxygen, or max 
VO: as it’s called. And they should 
be glad to pay for it themselves, despite 
the fact that the only currency that 
works is work— personal sweat equity. 

Тһе bottom line? Dallaire says that 
a driver with superior fitness will reg- 
ister a greater supply of oxygen in the 
bloodstream when he's putting out a 
specific amount of effort. Keeping pace 
with other drivers will seem easier, both 
mentally and physically, and there will 
be a reserve left for when he needs to 
drive harder—and go faster. 

This advantage increa: arace 
wears on. A physically fit driver will 
have more stamina and a heightened 
alertness at the end of a long, hot, fa- 
tiguing day. And that can mean a whole 
lot more than a little extra horsepower. 

Dallaire and his partner, sports psy- 
chologist Dan Marisi, were professors 
at Montreal’s McGill University in 1984 
when they first wired a heart-rate 
monitor to a race driver. The results 
were so interesting—both to the doc- 
tors and to drivers who heard about 

roject—that the two men gave up 


the quiet of academe and enrolled 
full-time in the business of speed. 

But it wasn't until 1992 that Dal- 
laire and Marisi, in conjunction with 
Indy racer/businesswoman Lynn St. 
James and orthopedic surgeon/reha- 
bilitation therapist Dr. Michael Fulton, 
first set up HPI. Today, working one- 
on-one with race car drivers and other 
athletes over two grueling days of test- 
ing, and using a variety of arcane ap- 
paratuses, they evaluate performance 


levels in five major areas: physical, men- 


tal, visual, medical, and nutritional. An 
improvement and rehabilitation regi- 
men—addressing both physiological 
and psychological needs—is then set 
up. A year’s worth of follow-up con- 
sultation is included in the $2,500 fee. 


YOU'RE MORE LIKE a race car engine than you may realize. These graphs illustrate the similarity between the body's perfor- 
mance at increasing levels of work (left) and a typical horsepower curve measured by an engine dynamometer (right). 


E BIOLOGICAL ENGINE 


Maximum Oxygen Consumption 


HPI's dynamometer shows how the ability to process oxygen 
caps performance. Athletes raise their limits by working out. 


Anyone who doubts the cost-effec- 
tiveness of that figure hasn't priced a 
rebuilt engine lately. 

Does the program work? Just look 
at the names. HPI counts NASCAR 
superstar Jeff Gordon, Indy 500 winners 
Emerson Fittipaldi and Al Unser Jr., 
and Formula One world champions 
Nigel Mansell and the late Ayrton 
Senna as satisfied clients. At the con- 
clusion of the 1997 ra 


ing season, the 
roster of HPI alumni had topped 325; 


Man Versus Machine 


Engine Horsepower 


Auto engines make more horsepower the faster they spin, up to 
a point. As with people, better breathing can give better power. 


Slapping rapidly at appearing lights without 
losing focus on numbers at a central point 
tests quickness and peripheral vision. 


a total of 43 were race winners last 
year (including car, motorcycle, and 
powerboat events), and nine became 
series champs. | 
Dallaire and Marisi also work with 
elite performers in other fields, includ- 
ing members of the Canadian national 
water ski team, tennis and golf pros, 
fighter pilots, astronauts, and police 


HANICAL ENGINE 


Science 


SWAT officers. But motorsports remains 
the core of their business. 

How much real work goes into race 
car driving? I wondered. To get a better 
handle on it, I allowed the fiendish 
Dr. Dallaire to wire and plumb me up 
to the same *driver dyno" (a gussied- 
up exercycle) that has run the redlines 
on some of the world's premier racers. 
With a snorkel stuffed in my mouth, 
three electrodes stuck to my ribs, and 
my eyes fixated on a tachometer, I 


Driver fitn[ 
rip to the | 


pedaled that bike for all I was worth. 

How much was I worth? Let's just 
say that I finally stumbled off the thing 
with a new respect for the prowess of 
certain people who sit strapped to a 
seat for a living. 

Auto racing isn't the most physically 
strenuous of sports—basketball, cycling, 
and the triathlon spring to mind—but 
drivers push the HPI dyno pretty 
high. Pulse speed is one indication of 
their fitness. Quality racers routinely 
register heart rates of 175 or more 
beats per minute, and research con- 
ducted during races suggests that 
they can keep it at such elevated lev- 
els for hours. At times, the reading 
will streak past 195. During one in- 
stance of supreme excitement, a 
driver's monitor hit 214. 

When I flirted with 147, the doctor 
took one look at my pallid, perspiring 
face and told me to back off a bit. 

The НРІ exercycle also reveals that, 
for truly fit drivers, max VO; (maximal 
oxygen consumption, measured in 
milliliters per kilogram of body weight 
per minute) will be 50 or better. 

It's a number that Dallaire brings 
boldly to life—with a racing story. 

During the Grand Prix of Canada 
in Montreal some years ago, one of the 
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Formula One drivers Dallaire's team 
was monitoring had an average heart 
rate of 169 over a period of 83 minutes. 
He finished the race badly; in fact, he 
was so exhausted, he had to be lifted 
out of the car. His max VO; was 42.7. 
The experience—and that low 
reading—was enough to get the driver's 
attention, and he worked diligently to 
improve his fitness. A year later, his 
VO; had leaped to 54.8. He won the 
U.S. Grand Prix in Detroit, during 


Not yet. Not yet. Now! Responding precisely to oncoming lights tests reaction time. 


which his mean heart rate was 180. 
“Afterward, he said he could go back 
out and do it again," says Dallaire. 
Company policy is to not identify 
specific clientele, but the historical 
record suggests it was the Brazilian 
Senna, an acknowledged early financial 
supporter of the institute's research. 
In addition to helping its clients 
achieve basic fitness, HPI also helps 
them hone the alertness and response 
time critical to racing and other intense 
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activities. One of HPI’s infernal ma- 
chines is a genuine chassis-by-March 
Indy car, vintage 1988, raced then by 
Eddie Cheever—another HPI booster. 
Now, its raison d’étre is to help quan- 
tify and improve reaction time, hand- 
eye coordination, concentration, con- 
sistency, even frame of mind. The 
tests involve flashing light ahead of 
—and to both sides of—the cockpit, 
and buttons on the steering wheel. 
Graphs that rate your skills are dis- 
played on a computer screen. 

There I was, reclining in a carbon- 
fiber cocoon, fingers loose on the lit- 
tle leather wheel, racing down the 
simulated speedway at a screaming: 
25 mph. That’s how quickly the fastest 
pulses were coming along a row of red 
lights toward my face—although the 
tricky part was that both the timing 
and speed of the pulse varied at ran- 
dom. My task: Thumb a button at the 
precise moment that the last, closest 
light flashed. It was like being at a bat- 
ting cage or shooting skeet and trying 
to anticipate what was coming next. 
Guess what? Guessing didn’t work. 
Neither did muttering to myself. 

“Don’t think about it,” counseled 
the doctor as he whispered into my 
ear. “If you’re thinking about whether 
you were early or late on the last one, 
you aren’t ready for the next one.” 

Ahh! That's precisely what I did 
wrong on a go-kart in my younger 
days, when I finally took one corner 
perfectly. I was so busy congratulating 
myself that I went flying off the road 
at the next corner. 

Zen seems to be part of the art of 
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racing. After lots of coaching and prac- 
tice in the simulator, I began learning 
how to let go. My scores improved. 
Flashing lights are used on the 
Dynavision board, which tests pe- 
ripheral vision, reaction speed, coor- 
dination, and concentration. You 
stand in the dark facing a large metal 
panel, eyes fixed on numbers that 
show up in a little window in the cen- 
ter, waiting for scattered buttons to 
illuminate so you can slap them out. 
And once again, a computer remorse- 


The MedEx Lumbar Extension Machine, developed for spinal rehab, charts lower back strength. 


lessly reports your performance. 

Legs like springs. Arms like snakes. 
Mind open. Breath starting to come 
hard, shoulders starting to ache, hands 
getting sore from smacking all those 
sharp-cornered little buttons. And 
Dallaire’s disembodied voice harass- 
ing you: “Come on! Don’t lay down 
on me! Faster! What’s the number? 
What's the number? Faster! Faster!” 

Even a No. 2 pencil becomes a 
lethal weapon. In one concentration 
test, you get a sort of bingo card with 
100 numbers on it, arranged at ran- 
dom, and you're supposed to cross 
them out in numerical sequence. With 
a stopwatch running. And with 


Jacques the Joker keeping the office 
door open just a crack, trying to distract 
you with strange noises. 

Strength tests. Endurance tests. 
Vision tests. Quickness tests. Not to 
mention tests of your patience. HPI’s 
Driver Enhancement Program is a true 
workout of body and mind. Long before 
I was through, I had a newfound ap- 
preciation for what race drivers have 
to cope with out on the track. 

So where do racers rank on the ath- 
leticism scale? Dallaire refuses to sur- 


render a simple answer. “It would be 
misleading,” he insists. “I could give 
you test results from various kinds of 
sport and other activities, and de- 
pending on the particular tests I chose 
to talk about, I could make a driver 
look extremely good or extremely bad. 
For example, must a racing driver 
have the sheer physical strength of, 
say, a middle linebacker? No. In fact, 
muscle mass is not desirable in a race 
car—it’s added weight. 

“But does the linebacker need to 
operate at [the driver’s] physical and 
mental peak for two, three hours, 
more or less continuously? No.” 
What the doc will say about drivers 
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Do rich people have more friends than the rest of us? 


Are they more deserving of a comfortable seat? 


Are they more entitled to brake safely on a rainy day? 


Are we the only car company that doesn't think so? 


The new Century by Buick comes well-equipped with luxuries for under $20,000: Fully loaded 
for under $24,000. Because the way we see it, everyone deserves a nice car. One that seats 
six comfortably, and has ABS brakes, six-way power seats, 17 cubic feet of trunk space, an air 


filtration system, and remote keyless entry. Making it a car truly anyone can appreciate. 


“MSRP. Taxes, license, title lees and optional equipment extra. Prices may be higher in СА, МА, OR, 10, CT, MA and NY. ©1998 GM Corp. All rights 
reserved, Century 15 а registered trademark of GM Corp. Buckle up, America! For more information, visit www.buick.com or call 1-809-4A-BUICK. 
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in general is that the most successful | score ever turned in was by a member 
ones are very quick-minded, which of a SWAT team. 
| correlates to high intelligence. Fre- Racers also score well in confi- ) 
j quently, their reaction times are under dence, and in the abilities to concen- 1 
a quarter of a second, which is about trate and to endure extreme stress. 
as swift as can be expected of the They have excellent vision, balance, 
human neuromuscular system. When and proprioception—the sense of 
it comes to rating pure physical speed what the body is doing. They have 
| and coordination, though, the best good upper-body strength and low 
body fat. Flexibility is important, 
too; it helps prevent tissue-tearing 
injuries in accidents. 
^We have never tested a perfect | 
driver," Dallaire says. “Еуегуопе has 
RACE CAR DRIVERS are forever grousing The young Scotsman likes it. “Мог- areas in which they can improve." 
about grip, or the way their tires stick to mally, you make a change to the car," Surprisingly, lower-back pain is 
the track in the turns—or don't stick to he explains, "and all the driver feels is, a common complaint among race 
the track in the turns. Until recently, ‘Yeah, it's a bit better’ or ‘No, it's not? drivers—though they don’t complain 
such complaints were the only direct in- This thing says it in black and white. about it very often, “You have to drag | 
formation that crew chiefs had to go on. Actually, it says it in color. Grippo, it out of them," Dallaire says dryly. | 
Now, race car engineer Don Halliday as GEM is known in pit-lane parlance, “We once had a driver who finally 
has figured out a way to put real num- consists of pairs of load-sensing button admitted his back hurt so much one 
bers on the cor- cells attached to day that he came into the pits and 
nering loads modified wheel told his mechanics that something 
drivers feel but bearings at each was wrong with the car.” 
can't quantify. tire. These cells Usually, Dallaire notes, lower-back 
"It would be ? Ж measure forces to distress can be attributed to atrophy 
ideal to measure the left or right (caused by disuse) of the muscle sheath 
the reactive side ` and send those that’s supposed to be supporting the 
force between " ENS readings into the lumbar region of the spine. Through 
the tire and the car's data-logging Dr. Fulton, a consultant with the 
road, but obvi- < system. Down- manufacturer of MedX rehabilitation 
ously that's im- х loaded into а lap- equipment, HPI puts aching backs 
possible," says Toad top, the infor- through workouts on a computer- 
Halliday, a for- sensor à mation then ap- ized lumbar-extension machine. In | 
mer driver from es Р pears as graphs 80 percent of the cases, according | 
New Zealand representing the to Fulton, quick and lasting relief is 
who traded in : sidebite that achieved— providing, of course, that | 
his cockpit for a Cornering Lateral each tire makes the patient maintains the prescribed | 
computer. "So I force i at any point on exercise regimen. | 
thought, 'Do it the track. То any candidates afraid of discov- | 
Between the Rather toan relying exclusively oa the Judgement “It shows us ering self-weaknesses, HPI would re- | 
bearing set and of the driver, a load sensor on the suspension up- what the driver mind them that science is integral to | 
the upright." right at each wheel provides a direct measure- feels. And in fact, modern motorsports, and that racers 
So he did, ea RE CEU арси тре it's more sensi- are relentless about finding the tiniest 
provides an accurate measurement of tire grip. 
and in coopera- tive than any dri- things wrong about their cars so they 


tion with Firestone, his patented Halli- ver," claims Halliday. "What's happening can fix them, or compensate for them. 
day Technologies' Grip Evaluation and out there is a surprise to all of us. The same approach works with the 
Management (GEM) device is now in ^My aim eventually is for the GEM to human being in the cockpit. 
developmental use by CART driver Dario be used as a test item within the entire In other words, knowledge is power. 
Franchitti, of Team Kool Green. auto industry." —P.L. Let's just hope I know enough now to 
stay out of a race car. ә 
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THE NASCAR CRAFTSMAN TRUCK SERIES. 
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of tools is tough enough to bring it to you. And only one 
pit box is tough enough to hold them. 
Made with heavy-duty, slam-shut 
construction. Smooth-glide ball 


bearings for long life and durability. 
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storage by the truckload. Craftsman pit boxes and 


the NASCAR Craftsman Truck Series. The toughest 


things on wheels. To learn more about 


Craftsman tools, or to order our 


products online, visit our website at 


www.sears.com/craftsman. 


MAKES ANYTHING POSSIBLE 


ASK POPULAR SCIENCE 


How and why do chameleons 
change color? 
TRANSttutt OPSI.skamiya 
@co.sarasota.fl.us 


THE ABILITY to control the concen- 
tration of different pigments in their 
skin cells gives chameleons their color- 
changing ability. Cells called chro- 
matophores containing red, yellow, 
blue, and brown pigment granules 
lie in distinct layers just underneath 
the lizard’s porous, scaly surface. 
These pigment granules can either 
be concentrated into tight little balls 
or be dispersed throughout the cells. 
So, for example, if red pigment is dis- 
persed while the other pigments are 


Videoconferencing 


concentrated, the lizard will appear red 
because the red will cover a greater 
surface area of the lizard’s skin. 
What triggers the pigment gran- 
ules to concentrate or disperse? The 
predominant cause is melanophore- 
stimulating hormone, which is 
secreted from the lizard’s pituitary 
gland in the brain and causes pig- 
ments to disperse. The lizard’s cen- 
tral nervous system is also involved, 
but scientists don’t yet know the ex- 
act mechanism, nor do they under- 
stand how the hormone might 
stimulate one layer and not another. 
One common misconception is 
that chameleons only change color 
to blend in with their backgrounds. 
While they might have evolved their 
particular range of colors to blend 


HOW IT WOR 


ONCE AN ULTRA-COSTLY curiosity, videoconferencing is now within reach of any- 
one's PC, thanks to high-speed modems, low-cost cameras and software, and a 
new standard that enables PCs to send full-motion video, voice, and 

data simultaneously over regular phone lines.—Suzanne Kantra Kirschner `- | 


© Using videoconferencing 
software, dial the recipient's 
computer. The recipient an- 
swers it through his or her 

videoconferencing software. 


@ Select the op | 
tion that permits 


Phone line | 


you to send a м 


video and audio 
signal together. 


Your image is 
captured with a 


video camera and Modem 
your voice with a — 
microphone that are 

plugged into the cap- Video- 


ture board in у; 


Computer 


io your modem. 


capture board 
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© The modem relays the sig- 
nal—via a regular phone line 
—to the recipient's modem. 


© The recipient’s modem forwards the 
signal to the videoconferencing software, 
which decompresses the signal and sepa- 
rates its audio and video components. 


Research by Carleste Hughes, 
Bob Sillery, Gunjan Sinha, and i 
Frank Vizard 


in with their natural forest habitat, . 
their color changes are affected more 
by light, temperature, and even the 
lizard’s state of well-being. So if you 
place a chameleon in a plaid back- 
ground, it won't turn plaid. But if 
you scare it, it might turn black. 
Among almost 100 different cha- 
meleon species, about half occur only 
in Madagascar. The rest live mainly in 
Africa and Southern Asia. Though 
each species can turn a different 
range of colors, some are limited to 
shades of green. Because the major- 
ity of species fare poorly in captiv- 
ity, only a small number are sold as 
house pets in the United States. 
What is the natural color of a 
chameleon? There really isn't one, 
at least not in the same sense as in 
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Modem 
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Video camera 


Computer 


Ө The video signal appears 
in a small window on the re- 
cipient's computer screen. 


The audio is played 
through the recipient's 
computer speakers. 
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How to make your car invisible 
to radar and laser 


Rocky Mountain Radar introduces a device guaranteed to make your 
car electronically "invisible" to speed traps—if you get a ticket while 
using the product, the manufacturer will pay your fine! 


If your heart doesn't skip a 
beat when you drive past a 
speed trap—even if you aren't 
speeding—don't bother read- 
ing this. I can't tell you how 
many times that has hap- 
pened to me. Driving down 

the interstate with my 


W The Phazer will 


ım” both radar — Cruise control set at eight 
and laser guns, Tiles over the limit, I catch 
or 0009, a glimpse of a police car 
dal) Wing parked on the side of the 
мел 0 road. My heart skips a 


beat and for some rea- 
son I look at my speedometer. After I 
have passed the trap, my eyes stay 
glued to my rear view mirror, pray- 
ing the police officer will pass me 
up for a "bigger fish." 

It seems that as speed-detec- 

tion technology has gotten more 
and more advanced, speeding 
tickets have become virtually 
unavoidable. And although de- 
vices exist that enable motorists 
to detect these speed traps, they 
are outlawed in many states... 
including mine. 
The solution. Today, Rocky Mountain Radar 
offers drivers like me a perfect solution—the 
Phazer. Combining a passive radar scrambler 
with an active laser scrambler, the Phazer makes 
your automobile electronically "invisible" to 
police speed-detecting equipment. 

The radar component works by mixing an X, 
К or Ka radar signal with an FM “chirp” and 
bouncing it back at the squad car by way of a 


waveguide antenna, effectively confusing the 
computer inside the radar gun. The laser com- 
ponent transmits an infrared beam that has the 
same effect on laser Lidar units. 


Perfectly legal. Some radar devices have been 
outlawed because they transmit scrambling 
radar beams back to the waiting law enforce- 
ment vehicle. The Phazer, however, reflects a 
portion of the signal plus an added FM signal 
back to the police car. This, in effect, gives the 
waiting radar unit an electronic “lobotomy.” 


AS D LED 
Reflected radar with an FM “chirp” BM 


Police radar 


39) 


Special infrared beam with "noise" fl 


Police laser 


Best of all, unless you are a resident 
of Minnesota, Oklahoma or Wash- 
ington, D.C., using the Phazer is 
completely within your legal rights. 


HOW TO MAKE YOUR CAR DISAPPEAR 
r and laser scramblers are de- 
vices that foil speed traps by making vehi- 
cles electronically “invisible” to police 
radar. Radar scramblers mix a portion of 
the radar sign ground clutter 
k to the squad car. This 
red һу Rock 


confuses the computer inside 
The laser scrambler in the Phazer 
works in a similar manner. It transmits a 
special infrared beam with information 
designed to scramble the laser signal. The 
result? Readouts on police radar and laser 
emain blank. As far as the police 
s concerned, your vehicle is not 
even on the road. 
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Phazer 

makes your car 
invisible to police 
radar and lasers or 
the manufacturer will 
pay your speeding ticket! 


How it scrambles radar. 
Police radar takes five to 10 measurements of a 
vehicle's speed in about one second. The Phazer 
sends one signal that tells the radar the car is 
going 15 m.p.h. and another signal that the car is 
going 312 m.p.h. Because police radar can't ver- 
ify the speed, it displays no speed at all. 


Works with laser, too! The Phazer also pro- 
tects your vehicle from Lidar guns that use the 
change in distance over time to detect a vehicle's 
speed. The Phazer uses light-emitting diodes 
(LEDs) to fire invisible infrared pulses through 
the windshield. Laser guns interpret those pulses 
as a false indication of the car's distance, blocking 
measurement of your speed. 


Range up to three miles. The Phazer begins 
to scramble both radar and laser sig- 
nals as far as three miles away 
from the speed trap. Its range 
of effectiveness extends to 
almost 100 feet away from the 
police саг, at which point you 
should be able to make visual 
contact and reduce your 
speed accordingly. 

Encourag sponsible 
driving. While the Phazer 
is designed to help you (and 
me) avoid speed traps, it is not 
intended to condone excessive 
speeding. For that reason, within the 
first year, the manufacturer will pay 
tickets where the speed limit was not 
exceeded by more than 30%, or 15 miles 
per hour, whichever is less. 


Double protection from speed traps. lf 
the Phazer sounds good, but you prefer to be 
notified when you are in range of a police 
radar, the Phantom is for you. The Phantom 
combines the Phazer (including the Ticket 
Rebate Program) with a 
radar detector. It's legal 
in every state except 
Minnesota, Oklahoma, 
Virginia and Wash- 
ington, D.C. Ask 
your representative 
for more details! 


Risk-free. Speed traps don't make my heart 
skip a beat anymore. The Phazer and Phantom 
are both backed by our risk-free trial and three- 
year manufacturer's warranty. Try them, and if 
you're not satisfied, return your purchase within 
90 days for a "No Questions Asked" refund. 
The Phazer: 

Three credit-card payments of $66.50 $14 S&H 
The Phantom: 

Three credit-card payments of $116.50 $18 S&H 
Please mention promotional code 2546-13312. 


For fastest service, call toll-free 24 hours a day 
800-399-7863 HESE 
Е peu - comtrad 
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2820 Waterford Lake Dr., Suite 102 
Midlothian, Virginia 23113 
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Do you have the nerve to 

take control of one of the 

most powerful and deadly 
forces in the world? 


THIS RIVETING, TECHNICALLY ACCURATE 
COMPUTER SIMULATION IS FOR YOU... 
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The Legaey Сәл 


* Take charge of the controls of the Chernobyl 
Nuclear Power Plant. 


Experience the realism... the decision making...the danger. 


* Complete a comprehensive, multimedia training program 
on nuclear plant operation at your discretion. 


1-800-591-2658 0929.95. 


of order through our credit card safe web site www.gatekeepsw.com 


Available on 
CD rom only. 


Chernobyl requires a multimedia PC with Microsoft? Windows 95 and 16 MB of RAM. ® 


other animals: Some group of pig- 
ment granules is always dispersed to 
create a color in the chameleon's skin. 
But these lizards may most often 
appear brown, because brown pig- 
ment cells, called melanophores, are 
the most common. Melanophores line 
the deepest layer of color cells and 
have finger-like projections that run 
all the way up to the skin’s surface. So 
when melanophores are stimulated, 
they disperse their brown pigment 
and often mask all the other colors. 


Ear “ringing,” which you recently 
described, sounds awful. Can 
nothing be done? 
Ralph Raffio 
Cape Elizabeth, Me. 


AS YET, NO SURGICAL or other med- 
ical treatment can cure ear ringing, 
or tinnitus [FYI, April]. But recent 
research offers hope. 

Tinnitus, often described as a 
rushing, roaring, or buzzing noise 
heard only by the sufferer, had been 
thought to originate in the ear itself, 
when tiny hair cells in the cochlea 
became traumatized or damaged and 
began misfiring. Now, research using 
positron emission tomography with 
tinnitus patients indicates that the 
noise occurs not in the ear but in 
the auditory cortex of the brain. 

Rather than the hair cells quiver- 
ing or misfiring, “they are probably, 
if anything, becoming quiet,” says 
Richard Salvi, one of the codirectors 
of the research at the Buffalo Veter- 
ans Affairs Medical Center in New 
York. When the ear suffers damage, 
says his partner Dr. Alan Lockwood, 
the brain rewires itself in an attempt 
to compensate. That rewiring causes 
the electrical signals that are inter- 
preted as noise. Although no med- 
ication has yet been targeted and 
more research lies ahead, a drug may 
someday be developed that can me- 
diate the activity of the neurotrans- 
mitters that create the tinnitus. 

The rewiring phenomenon can be 
considered similar to how phantom 
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pain from missing limbs is experi- 
enced, says Lockwood. Of further 
interest, the PET scans detected ac- 
tivity not only in the auditory cortex 
but in the hippocampus, a portion 
of the brain associated with emotions 
and feelings. This may help explain 
why tinnitus victims often respond 
with anxiety to the condition. 

Other methods of ameliorating 
the disturbance from the unwanted 
noise include auditory maskers that 
fit in the ear and produce a sound 
that covers up the tinnitus, is more 
pleasant, and introduces a sense of 
control. Antianxiety medication and 
biofeedback therapy may also help 
control the stress of tinnitus. 

А more recent procedure is called 
Tinnitus Retraining Therapy, a pro- 
gram of partial masking and coping 
strategies that can last as long as two 
years and that aims to help the patient 
habituate him- or herself to the un- 
wanted noise. More information on 
these treatments is available from 
the American Tinnitus Association 
(www.ata.org) in Portland, Oregon. 


Why do fluorescent colors seem so 
bright? 
Gantry Gappmayer 
glg@chem-tronics.com 


FLUORESCENT COLORS reflect 
light differently than normal colors. 
But before we explain why, we need 
to say a little about sight. Humans 
see light in wavelengths that are part 
of the visible spectrum—the familiar 
rainbow of red, orange, yellow, green, 
blue, indigo, and violet. When an 
object is struck by light, it absorbs 
some of the light and reemits the 
rest at a slightly lower energy level. 
That reemitted light colors our 
visual world, says David Brainard, 
vision specialist at University of Cali- 
fornia at Santa Barbara. Somehow, 
the brain knows the approximate 
amount of total light that is illumi- 
nating a scene, and thus how much 
should be reemitted by conven- 
tional (nonfluorescent) objects, says 


> 


Brainard. If more light is reemitted 
than our brains would expect to 


see—such as in a stoplight—we per- 


ceive it as a light source. 
Fluorescent colors do more than 

absorb and reemit light in the visi- 

ble wavelengths. They also absorb 
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light from the ultraviolet region— 
which has shorter, higher-energy 
wavelengths than humans can see— 
and reemit that as visible light. In a 
fluorescent green crayon, for exam- 
ple, the extra incoming ultraviolet 
light is reemitted in the green visi- 
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Catch us 
if you can. 


March 15, ABC 1:30 p.m. EST 
Marlboro Grand Prix of Miami 
Presented by Toyota. 


March 28, АВС 2:00 p.m. EST 
Budweiser 500 - Motegi, Japan 


April 5, ESPN 4:00 p.m. EDT 
Toyota Grand Prix of Long Beach 


April 26, ESPN 12:30 p.m. EDT 
Bosch Spark Plug Grand Prix 
Presented by Toyota - Nazareth, PA 


Мау 10, ABC 3:30 p.m. EDT 
Rio 400 - Rio De Janeiro, Brazil 


May 23, ABC 1:00 p.m. EDT 
Motorola 300 - Madison, IL 


May 31, ESPN 1:30 p.m. EDT 
Miller Lite 200 - West Allis, WI 


June 7, ABC 2:30 p.m. EDT 
ITT Automotive Detroit Grand Prix 


June 21, ESPN 5:00 p.m. EDT 
Budweiser/G.I. Joe's 200 Presented by 
Texaco/Havoline - Portland, OR 


July 12, ABC 12:30 p.m. EDT 
Medic Drug Grand Prix of Cleveland 


July 19, ABC 3:00 p.m. EDT 
Molson Indy Toronto 


July 26, ABC 1:00 p.m. EDT 
USS. 500 Presented by Toyota 
Brooklyn, MI 


August 9, ABC 4:00 p.m. EDT 
Miller Lite 200 - Lexington, OH 


August 16, ESPN 3:30 p.m. ЕРТ 
Texaco/Havoline 200 - Elkhart Lake, WI 


September 6, ESPN 5:00 p.m. EDT 
Molson Indy Vancouver 


September 13, ESPN 3:00 p.m. EDT 
Grand Prix of Monterey Featuring 
the Texaco/Havoline 300 


October 4, ABC 4:00 p.m. EDT 
Texaco Grand Prix of Houston 


October 18, ESPN 8:00 p.m. EDT 
IndyCarnival - Gold Coast, 
Queensland, Australia 


‘November 1, ESPN 8:00 p.m. EST 
Marlboro 500 Presented by Toyota 
Fontana, CA 
(Broadcasts subject to change) 


TOYOTA | Everyday 
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ble wavelengths. The brain recog- 
nizes that the fluorescent crayon 
emits more light from the green 
wavelengths than the brain expects, 
so it seems brighter than a regular 
green crayon. 


What is synthetic blood? 
Via fax 


THE WORLD HEALTH Organization 
estimates that the worldwide demand 
is 100 million units of real blood per 
year, and that every 3.75 seconds, a 
U.S. citizen requires a transfusion. 
With dwindling numbers of blood 
donors and continuing concerns 
about the risks of HIV-infected 
blood, a synthetic alternative would 
be a boon to millions of people. 

Synthetic blood is a mixture of 
certain molecules intended to carry 
oxygen to the body’s tissues, much 
the way real blood does. But because 
synthetic blood lacks many of the 
components of real blood, such as 
immune and clot-forming cells, it 
can only be used temporarily until a 
patient can have a whole-blood 
transfusion. Right now, these syn- 
thetics are designed to be used dur- 
ing such operations as heart surgery, 
when patients bleed profusely and 
are likely to require transfusions 
anyway to keep their tissues alive. 
Using synthetic blood that carries 
oxygen to bodies’ tissues instead 
of real blood would nourish tissues 
without wasting any real blood. A 
patient could then receive a real- 
blood transfusion after the surgery 
is finished, when their bleeding has 
been controlled. 

Many different types of synthetic 
blood are presently undergoing clin- 
ical trials, and all consist of different 
compounds. One substitute manu- 
factured by Alliance Pharmaceuticals 
in San Diego, California, for example, 
is made from human hemoglobin— 
the oxygen-carrying protein found 
within red blood cells. The hemoglo- 
bin is extracted from human blood 
that has passed its usable shelf life 


of six weeks. It is mixed with other 
chemicals to preserve it and then 
sterilized to free it of any microbes. 

Other companies, such as Bio- 
pure Corp. of Cambridge, Massa- 
chusetts, start with hemoglobin made 
from cows’ blood; several of these 
products have recently entered clin- 
ical trials. Hemoglobin from cows 
has proven attractive because it is 
similar to human hemoglobin and is 
in greater (though still limited) sup- 
ply than human hemoglobin, 

The most attractive alternative 
would be an entirely synthetic blood 
substitute, because the supply would 
be unlimited. Synthetic Blood Inter- 
national, of Kettering, Ohio, is ex- 
perimenting with a chemical solution 
whose primary component is fluoro- 
carbons. Fluorocarbons are color- 
less, transparent, and odorless com- 
pounds of fluorine and carbon. 
They can be solid, liquid, or gaseous 
and they dissolve more oxygen than 
any other inert liquid known. In a 
pivotal experiment conducted in the 
late 1980s, scientists showed that 
fluorocarbons are good oxygen carri- 
ers when they immersed a mouse in 
liquid fluorocarbon for 2 hours. The 
mouse emerged unharmed. 


What аге the differences between the 
sweeteners saccharin and aspartame? 
Akemi Reece 

San Diego, Calif. 


SACCHARIN IS the only truly artifi- 
cial sweetener. It was discovered 100 
years ago at Johns Hopkins in an ex- 
periment with coal tar. After isolating 
saccharin from the tar, a scientist ac- 
cidentally got some of the substance 
on his finger. "Later, at dinner, he 
put his finger into his mouth and 
noticed the sweet taste," says Eric 
Walters, professor of biochemistry 
at the Chicago Medical School. 
Containing no calories, saccharin 
is eliminated from the body without 
being absorbed. It became infamous 
during the late 1970s and early '80s 
when one set of studies showed that 
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it caused cancer in laboratory rats. 
According to Walters, however, most 
scientists regard the original studies 
as inconclusive, because they were 
performed on a species of rat that 
has a genetic tendency to develop 
tumors and because the rats in- 
gested immense quantities. 

More recent testing with other 
rats and smaller doses have not du- 
plicated these results, but saccharin 
labels are still required to carry a 


| 
| 
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| warning saying it has been shown to 
| cause cancer іп laboratory animals. 
| In 1990, the Food and Drug Admin- 
| istration dropped its proposal to ban 
| saccharin, but the National Toxicol- 
d ogy Program still lists it as a known 
| | or likely carcinogen. 
Because it is hundreds of times 
| sweeter than table sugar, only a 
| small amount of saccharin is used іп 
? the packets of artificial sweeteners 
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found in restaurants and on store 
shelves—bulking agents are added. 

Like saccharin, a little aspartame 
—or NutraSweet, its trade name— 
goes a long way, so packets of this 
sweetener also contain bulking 
agents. Unlike saccharin, however, 
aspartame is absorbed by the body. 
It contains 4 calories per gram, the 
same as table sugar. But aspartame 
is 180 times sweeter than sugar. 

Although aspartame is found in 
thousands of products, its safety, 
like saccharin, has been subject to 
debate. Nevertheless, it is approved 
for use in all foods and beverages. 

“In my opinion, aspartame is as 
safe as sugar—but then there are 
those who think white sugar is poi- 
son,” says Walters. “Between aspar- 
tame and saccharin, I would pick 
aspartame. But at normal use levels, 
I think saccharin is safe too.” ф 
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Foley-Belsaw Institute, 6301 Equitable Road, 
Kansas City, MO 64120 


| „2r another VCR Repair Dept. 62818 | 
мәрте C) Computer Repair, Dept. 64720 | 

| Tied O TV/Satelite Dish, Dept. 31589 
О Computer Programming, Dept. 35536] 


| GE» О Computer Specialist, Dept. 38360 
| © Networking Specialist, Dept. 39347 | 


| Since 1926 O Electrician, Dept. 95395 | 
[im —— —— | 
| Address | 
ov | 


To advertise in Popular Science Showcase call Gena Honigman at 508-421-3388. 


Website: ccrane.com 


1-800-522-8863 


CABLE EQUIPMENT 


NO 800% • NO CATALOG • NO RETAIL ORDERS 
JUST LOW WHOLESALE PRICES! 


WHOLESALE ELECTRONICS 
Call 1-702-878-3396 


Call now to order our 

new 158 page 

Ornamental Idea & 

Design Book - $19.95 

(postage paid). 

See in full color some 

really neat items you 

can make with our tools. Comes with full 
color info on our benders. 


SHOP OUTFITTERS 
605 South Adams St., Dept. PS 
Laramie, Wyoming 82070 
(307) 745-5999 * FAX (307) 742-5999 


WEATHER TIONS 


Professional-quality 
weather stations for 
home or industry. 


Various models track temperature, 
wind, rain, evapotranspiration, heat- 
stress index, UV index, degree-days, 
and more. Priced from $150”. 


For a free catalog of all our 
stations and accessories, call 


1-800-678-3669 


POS 0798 


He's making a 
concrete flower pot... 
and so can YOU! 


Make and sell your own 
ornamental concrete items. 
Order your book about 425 
aluminum molds, prices and 
production trade secrets from the Book 
world's largest mold manufacturer. Only $10 


CONCRETE MACHINERY СО., INC. 
P.O. Box S99, Hickory, NC 28603 


ENVIROLET. 


COMPOSTING TOILET SYSTEMS 


FACTORY DISCOUNTS UP TO 


a ideal for garage & workshops 
a Protect your investments economically 
a Up to 80' wide, unlimited lengths 


Waterless & Low Water Systems 
For Cottages, Homes & Business 
v Reduce & Recycle Waste to Natural Garden Soil 
v Efficient, Clean, Sanitary & Odor-Free Operation 
v Function, Elegance, Simplicity & Convenience 


Limited time offer 


800/891-6733 ask for ext. 743 


visit our website - www.steelspan.com 


Ж Sancor" 
140-30 Milner, jh, ON, Canada M1S ЗАЗ 
Call For Free Information Kit & Video 


1-800-387-5126 


Make ‘25 to ‘100 per hour 
with Badge A Minit 


Yes, It's really possible by making and 
selling bright, colorful Badge-A-Minit 
buttons. Buttons are proven money- 
‘makers at fairs, flea markets, con- 
ventions, or anywhere people 


Stop Floor 
Squeaks from 
Above with 


Available at fine 
Home Centers & Hardware Stores. 


CALL: 800-459-8428 


O'Berry Enterprises, Inc. 


congregate, They're fast and easy 
to make with Badge-A-Minit and 
inexpensive! 

Call lor a FREE full color др, 
catalog or order a 

Starter Kit for only $29.95 же 

plus $4.50 shipping. K 
(IL residents add $1.87 tax). 
Badge-A-Minit, Dept. PS798, Р.0. Box 800, LaSalle, IL 61301 


CALL 1-800-223-4103 


@Smithy 3-in-1 LatheeMilleDrill 
Benchtop machine shop 


1 Make your own parts and repairs 
to use, free training 
Dok meta, wood. or plastic 


32 PS, PO Box 1517 
~ КОА HAB IT 


Call 1-800-345-6342 


Telescopes • Binoculars * Biology * | 


- Mf you 


love 


ational Science Toys e 


23ay LydvaFoloyg e sondo 


. 

"s 

. 
т 


Са!! 1-800-728-6999 
for a free catalog. 


Edmund 
Scientific 
SCIENTIFICS CATALOG DIVISION 
Dept. A981C911, 101 E. Gloucester Pike 
Barrington, New Jersey 08007-1380 
E-mail us at: scientifics@edsci.com 


phy Accessories e T 


e skoj әэиәзә$ 


Binoculars * Biology * Optics 


Revolutionary “2-іп-1” ۹ 


TRIMMER/MOWER"À 


SO MUCH EASIER to use than hand-held trimmers { 
OR small-wheels mowers! TRIMS plus MOWS every- 
thing from whole lawns (even wet, without clogging!) 
to tough, waist-high grass and weeds with incredible 
ease! Rocks, roots, stumps, etc., do it no harm because 
it has no steel blade to bend, break, or dull. Perfect for 
use with riding mowers for finish-up trimming and 
mowing... and for ALL trimming and mowing 

around vacation homes, hunting camps, etc. 


“Your machine is all you say it is. 75% quicker than a hand-held 
trimmer because of the extra power and heavier cord that enables 
me to wade right thru heavy grass and weeds. There is NO heavy 
load to swing back and forth tiring your arms and shoulders. 
It makes weed wacking "duck soup’!” 

- Tom Lawrence, Somerville, New Jersey 


So, WHY HASSLE 
with hand-held trimmers 
| or small-wheels mowers? 
| Please mail coupon below 
| TODAY for FREE DETAILS 
about the Revolutionary 
|DR* TRIMMER/ 
,,|MOWER"! 


Name 
Address 


City State. Zip 
t Stine Models and “Off-Season” ped To: COUNTRY НОМЕ PRODUCTOS Dept. 4071T 
Meigs Road, Р.О. Box 25, Ve 0: 


now in effect. 


ater Well 


s you ^W t m ave to worry about tremendous 
water bills, droughts or water 
1 ration 
thousands of g: 
homeowners 
world ha 
Hydra-Drill™ secret. Th 
drilled their own wells! You | 
can, too, Call or write us 
today and we'll send you 
a big, free package of 
information about drilling 
your own well with the 


Hydra-Drill« 


about our 
"How To..." 


Call Today for FREE Water Well 
Drilling Information Package 
1-800-333-7762 

(Ask for Operator 8185) | 
Ph.(334)749- an 


8185 Anderson Road 
Opelika, AL 36802 


LI YES! sena me FREE INFORMATION PACKAGE andthe 
illustrated guide HOW TO DRILL YOUR OWN WATER WELL. 


1 Print ame. 


= | 


777 І 


Prone imas have) © 1957 ород Ш 
a ee ee mm mum sd 


"Put the weather 
on your wall 


The Weather Picture!" is an eye-popping new 
ously displays all the vit 
you have selected, without 


Now is the time for a Timberline Geodesic Dome. Combinin 
п across the room, day or night. Avail of up to 40% and an affordable building system, Timberline Dor 
able in two sizes, in brushed aluminum or elegant uini de 
solid teak frame, The separate control unit pr 
i il -more than enough to satisfy Lad 
even the most dedicated weather buff 
Purchase the Weather Picture together with the in- 
comparable ULTIMETER* Weather Station, start- 
at under $400, Or add it to your existing 
JTIMETER System for less than $170, It's easy 
to add programmable display modules to The 
Weather Picture now or later as needed. 


gns provide an open, spacious feeling with traditional style. With floor plans rangi 

1,000 to over 4,000 square feet, you're sure to find one to fit your lifestyle. 

A Timberline Dome can easily be assembled by two people without previous construction 

experience. In fact, over 90% of ош customers assemble the dome themselves. Our patented 
Heavy-Duty Connector system and pre-cut, color coded lumber make building a breeze. 

= With 


time 


these 


u discovered the 


ie Please Send Me The Following Information. | 


Planning Package an Veo Together. $22.00 C Planing Package: $12.00 С) Video: $19.00, 


indoors? O 
ї indoors? Our 


"m cludes color phe 
For complete details, call, fax, or write us. Or visit ге p 


our Web Site to sec and try our ULTIMETER Sys 3 1 Сома O Vea O MC C coer Сай Card Ne: 
tems, "The best!" says WeatherWutch magazine fall color тигиш он Н 
Ар color planning package today T —— — — 
1-800-USA-PEET Қы Ты 
1 732-517-0669 A ı-800-Dome Home !;- o — = - 
or visit us on the inter е 
BROS С OMPANY TIMBERLINE wwwdomehome.com 1 Gy Sue d 
1308-807P Doris Ave. Ocean, NJ 07 € 4 Tek Genesis + 2015 Bla Sont + Berkeley CA ЛИ = (800) 366-3486 + (510) 849-448) 


to have the garden 
уои'уе always wanted 
with а ОВ? ROTO 
TILLER/POWER 
COMPOSTER! 


Quality and Value Since 1931 


VICTORIAN 


Jo the work while 
you simply guide it with either hand! So PERFECTLY 
BALANCED, it's easy for anyone to operate! 
= NO SHAKING...NO STRAIN like you get with 
front-tines or hand 
+ TILLS seedbeds, even tough sod with ease. 
plus POWE 
weeds, cover crops, ete., directly into your soi 


| 
* Leaves NO WHEEL: e оч. 


Diameters 4'0" to 6'0" 
*Kits or Welded Units «АП Oak Construction Жад Saving Cast Alu 


All kits available in any floor-to-floor height and BOCA/UBC code models. Майе in the U.S.A. 
Call for the FREE 32 page color catalog: lease send me the FREE 32 page color catalog: | 


Ext. Р598 Name. 
or visit our Web Site at http://www.theironshop.com dress. 


Showroom/Warehouse Locations: beso —i— m p 
Broomall, РА (610) 544-7100 | Houston, TX. (713) 789-0648 1,4 س‎ = Е 
Ontario, СА (909) 605-1000 | Chicago,IL (847) 952.9010 The Гы Shop, Dept. PS98, Box 547 


i 
i 
i 
i 
i 
m 
Sarasota, FL (941) 923-1479 | Stamford, СТ (203) 325-8466 


The Leading Manufacturer of 
Spiral Stair Kits" 


ТІНЕ» 


DENOVE 
А SINGERS!'5 
Unlimited, Low Cost, Instantly OCES 
j i Background Music from Original Standard 
pe Recordings! Does Everything Karaoke 


* Swing and Slide gate low voltage systems for the 
Do-It-Yourselfer and the PROfessional installer. 


* Battery maintained by transformer (included) or solar panel (optional). GENA HONIGMAN 


Better and gives you the 
Vocal 


ranks Request 0} 
When You Want Something Bett 


PLEASE CALL 


* Easy installation on all types of gates: residential, farm and light industrial AT 


- tube, iron and chain link. 


MIGH. 
MULA 


E-Z GATE OPENER дотомалс GATE OPENERS 


For information on our do-it-yourself and professional lines of operators call 
1-800-543-GATE(4283) or check out our web site at www.gtoinc.com 


508-421-3366. 


* Gives additional privacy to inside of vehicle 

* Easy to install with quick angle adjustment for 
styled fit against rear windshield...no tool needed! 

* Safe sheer visibility to see out without others 
seeing in...no more need to install unsafe tinting 
to your rear windshield 


Golf Equipment Organizer 


»— Constructed of durable, lightweight 
powdercoated steel. 

»— Holds 2 bags, clubs, shoes, balls, 
tees & much more. 

»— Can store plenty of other equipment 
including sports gear. 

— Keeps accessories organized. 

›— Black wire mesh shelving. 

»— Roller system for easy transport. 

»— 38'W x 33'H x 15D assembled, 
fits into most standard size closets. 

»— Easy assembly, tool included. 

»— Perfect for home, garage or office. 

»— Attachable name plate included. 

»— Great gift or tournament prize. 


* Fits rear windshield dash of almost any vehicle 
* Activate with an easy attach switch on the dash 


Helps protect against the sun's harmful UV rays 


* Smooth operation using only (2) 9 volt batteries 


Only 3 easy payments of $59.5.«. 


H еге! A motorized pull cart combining 
style with a bagload of hot features! 
Convenient! 

Forward/Reverse switch allows you to quickly 
and easily change directions. Our new and 
unique frame design gives easy access 

to all bag compartments! 
Lightweight! 

Constructed of a high quality aluminum 

alloy, it weighs in at less than 20 Ibs! 

Folds easily & compactly into car trunk. 


Durable! 


Full battery charge easily lasts for 
18 holes...included charger fits 
in a standard wall jack. 


Value! 


> 0nly$99.s«. MSS [ET NN ELECTRIFY Your Game! 


Image 
Projector 


e. 


N 


2 


Presenting the NEW ALL-TERRAIN" 


-- the amazing self-propelled, 
walk-behind brush cutter that -- 


* CLEARS & MAINTAINS meadows, 
pastures, roadsides, fences, wooded and 
rough non-lawn areas with ease. Mows 


brushcutters 
that are so dan- 


It's Here! 

More than 

a pointer, this 

incredible unit 

features 5 different 
images that are 

easily accessed 

with the flick of the 

thumb. Add to that a 
focus dial and you have 

a laser that has a multitude 
of uses! Great Fun for Pe 


Only $29.95 sn. 


(Batteries Included) 


over 1/2 acre per hour! 


- even tough 
saplings up to 1" thick! 


* Plus CHOPS/MULCHES 
most everything it cuts; 
leaves NO 
TANGLE 
of 
material 
to trip over 
or to pick up 
like hand-held 
brushcutters and 
sicklebar mowers. 


wet spots, up slopes with ease! 


tall grass, weeds, brush, 


* POWERFUL up to 14 HP; overhead 
valve nes, with or without Electric-Starting. ID 


ELS roll through ditches, 


mowers that 
shake unmer- 
cifully апа 
leave such a 
tangled mess? 


“Tou 
((8оо) 


-6doo 

PLEASE MAIL 

COUPON for FREE 

DETAILS about the 
Amazing DR* FIEL 


NESI Please п complete FREE] DETAILS of thet 

F В including prices 
id ELECTRIC- STARTING} 
avings now in effect. 


pes ications c Manu 
‘models, and “Off-Seasor 


Name 


To Order: Call Now! 


800۰311365 


TOOLS & MACHINERY 


lesktop CNC Milling Machines, Lathes, Rout- 
(в, Cad-Cam. Prototyping and Manufacturing 
lobcad (503)-417-1730. 


“BLUE RIDGE «x 


meadows. 
undergrowth 


once ason! 


WATER PURIFICATION 


_/Home Appliance Makes 


Drinking Water 


FREE Waterwise Catalog 
1.800.874.9028 Fax 352.787.8123 
http://www.waterwise.com 


* Perfect for low-maintenance wildflower 

European-style woodlots free of 
walking paths... 
you only want to mow once a month...or 


1 Ad for Free Cata 
ИШ PO Box IES 
Ң Hurricane, WV 25526 


www. blucridgemachinery. com 
[72-6500 


LATHES 


*Starting at $ 410 
*Mills ‘Metals *Books 
*Precision Instruments 

Free Catalog 


ай 
1-937-322-8562 


1 
{Address 


any area that тсіу State ZIP 


WANT TO REACH 


6.2 MILLION 


FTO: COUNTRY HOME PRODUCTS Dept, 4071F i 
i 


WIRELESS TV 


7 Quality Microwave TV Systems 
LESS CABLE -IFTS 


ЕЯ 


READERS? 


PLEASE CALL 
VINCENT WHITE 


CAMPBELL TOOLS COMPANY 
2100-P Selma Rd., Springfield,OH 45505 


UNUSUAL ITEMS 


D Caliber Blowguns and accessories. Send 
[1.50 check or money order for catalog to : JK 
Interprises, 18837 Durand Ave, Union Grove, 
153182 


[НЕЕ CONSPIRACY NEWSLETTER: Military 
lA deceptions. Мем World Order. 
xtraterrestrials/) UFOs.” Black Helicopters. 
800-700-4024. 


WATER PURIFICATION 
llectronic Softening & Descaling, uses no 
emicals, installs without plumbing м 


loneyback guaranteed performance, $399.95 + 
hipping. EcoSoft Engineering 1-800-275-7070 


enuiar ҮІІ 


TO ADVERTISE 


WWW.POPSCI.COM 


800-445-2714 


OR LIZ IRVING AT 
ON 


(800) 445-2714 
OR FAX 
(212) 779-5568 


CALL 


MOPULAR ВСІ 


ENCE DIRECT 


To advertise in Popular Science Direct call Liz Irving or Vincent White at 1-800-445-2714 today. 


World's smallest B/W pinhole video camera—only 
f) $129" needs 16" viewing hole. Easily concealed 
6 12 Hour “realtime” telephone recorder — [—— 
$139 — records incoming/outgoing calls 

automatically. Bug Detectors, Telephone Tap Buster $199", қ 
Voice Changer, 24 /960 hour VCR's, Sony bodyworn УСЕ, 
Color Pinhole, Video Accessories, GPS Vehicle Tracking System, Lockpick 
Sets, Microcassette Recorders, Wired Mics, Disappearing Ink Pens, 
Scanners, Books, Videos, much more We will not be undersold! 


Rewarding апчеси Careers: и 


Boost Your Income 


ForeFront offers the fastest and easiest way to 
Gain Valuable Skills and Competence 


prepare you for a career in the ever expanding Get Your IT Credentials 
Information Technology (IT) industry. © Study at Your Own Pace 

A+ Self-Study Course™ Get all the information you need to get 
A+ Certified and excel in today's PC Repair Marketplace. 

CNE Self-Study Course™ Fast, effective and convenient training 
for anyone whishing to become a Certified Novell Engineer. 

MCSE Self-Study Course™ Proven study format ensures that 
Ngee you'll be fully prepared to pass all 6 MCSE exams. 


Call for FREE Course Catalog Today! FOREFRONT 


25400 US. нау 19 N. #285 
Clearwater. FL 31762 рм 


(813) 724-8994 • FAX (813) 726-6922 
©1998 ForeFront Direct, Inc. All Rights Reserved. 


DESCRAMBLERS 


dal с 


www. tkaelectronics.com ty 
ақталатын; 


Copyrig 


CABLE TV 
CONVERTERS & 


x» Friendly Service. 


ж 13 Month Warranty. 


FOR А FREE CATALOG OR INFORMATION, CALL TODAY. 


TCI AA MANUFACTURER'S REBATE 
WORKSHOPS Окрек Now FOR SUMMER DELIVERY 


ano SAVE UP TO 45% 
: 4i 27x48-Vawe $12,760 
NOW ONLY $6,539 


CABLE TV CONVERTERS 


Save $100's 

“ДІ makes and models 
“Years of customers 
complete satisfaction 
«Quality Equipment 
‘Shipped within 24 hrs 
*Free catalog 


L&L ELECTRONICS INC. 
936 Betty Drive, Buffalo Grove, IL 60089 
1-800-542-9425 


Purchaser must agree to comply with any State and Federal laws 
regarding private ownership of cable TV equipment 


(ЕЕЕ! 
A Screwiriver at your fingertips A 


EVEN $1000'S on premium 
CABLE TV EQUIPMENT. 


FREE Cable TV Catalog. 


FULL VIEW 
CABLE BOXES 
* VIDEO STABILITERS- Removes video tap copy protection 
TEST CHIPS, DEVICES, FILTERS AND ACCESSORIES 


май cable box purchase (ti 


Anyone implying thet of sevice wil be denied existence 


mier 1-800-449-9189 


ANY ADVERTISED. 
OR WHOLESALE PRICE! 
SAVE $$$ - DON'T: RENT 
CALL FOR FREE CATALOG! 


RISK FREE 
30 DAY MONEY BACK 
GUARANTEE 
1YR. PARTS & LABOR 
Call AA Etectroncea Today! 


800-258-9512 


http:// www.AAElectronics.com 


*WHOLESALE DEALER PROGRAM 
*FREE CABLE SURVIVAL KIT 

*ALL MAJOR BRANDS 
*FULL TECH SUPPORT 


PIONEER STEEL 


LOWEST 
PRICES! 
FACTORY 


DIRECT! 


1-800-813-1358 


MEMBER oF THE BETTER BUSINESS BUREAU 


але Sie Lightweight Sal enoght i pocket or purse. 
Не on a keyring - Great Front Courter en tor your Sure. 

CALL TO ORDER (310) 837-7285 OR FAX (210) 822-7049 
йи, $5.00 SHPPI MC/MO/CHECKS or MAIL to 
240. Сатет City, СА 90230 
= DEALERS INQUIRE FOR WHOLESALE PRICES ~ 


surv 1998 iis 


Monolithic Dome шь 


You can build a Monolithic Dome, too. 


Cal tor FREE brochure or 
oumes fo | gend $19.5 (85 sih) f 
М 80 mate into vides 


САР Build ItYourself 
DI ER "= 
Brochure ; 

Plans for models 5-9 f digging depth И 
Starting at $1000 to build 

Қо machining Car Towable 
pt hitch plans too 

ble 


(io 


Ж” 


іг! Yourself And Save! 10,000 Sizes, Al Bol Together Al Steel 
[AI Steel Buildings. Call Today For A Price Quote And A Brochure. 


HERIT: 6 TEMS 
800-643-5555 


www,metalbldg.com 


Special Dealer Prices! «Compare our Low 
Retail Prices! eGuaranteed Prices + Warranties! 
*Orders shipped immediately! C.O.D. 


* WE'LL BEAT ANY PRICE * 


J. sales, Dealers Wanted. 


? SEAT BIKE 


Drives Like a Car! m" 


1-615-822-2737 Ext. 5796 
7" www.Awc.com/25796 


DESCRAMBLERS Best 


Buys 
Service 
Warranty 


AE Se 


TS — any size — 


Free Brochures 
TOLL FREE 
(1-800-231-0793) 


OD uen san ЙН 
Spiral, Straight, and 
curved Stairs 
ALL Sizes & Styles 
Steel, Wood, Aluminum 


Custom & Stock Kits 


Free Brochures & 
Factory Assistance 
1-800-431-2155 ext. Р578 
http://www.mylen.com 2 


Cable TV 
Descramblers 


Converters * Filters * Accessories 


Free 
Catalog 


SAVE Dealers 
$100s Welcome 
30 Day Money Back Guarantee 


We will beat any advertisers price 
TRI City VIDEO n 


DESCRAMBLERS 
CONVERTERS - FILTERS 
VIDEO STABILIZERS 


30 Day Trial rrow 
Product Catalog ОТОТ 
iYearWarrany 7 Cati TOU Smee 


aE] Sf 888-554-2776 


NYE ELECTRONICS 


CRAZY DAN'S 
PRICE WAR 


Cable Boxes 


"Prices so low you won't believe it” 
NOBODY BEATS DAN THE CABLEMAN! 


1-888-429-4369 uon tree) 


Benge 


JULY 1998 


SAWMILL $3795. 
FREE INFO 


Norwood Inc. 
90 Curturight Dr 
Unit 3 


s Amberst, NY 142 


9 1800-66; 
Ext. 101 


46 


VIDEO CLARIFIERS 


Guaranteed to remove all copy protection. 


Visit our Website © www.Bestdealonline.com 
Summer 
j Inventory 


m 


ЦИЙ SAVE ON SELECT sizes 
25X34 - 30X46 
40X56 50Х116 


* America's #1 Arch-Type Manufacturer 
* 20 Year Warranty * Easy Financing Available 
* Easy Do-It-Yourself Construction 

* Free 16 Page Brochure 


этгеспазтея. 


WIRELESS DRIVEWAY ALARM 
А bell rings in your 
house anytime some- 
one walks or drives 
into your place. 
- Free Literature - 
DAKOTA ALERT, INC. 
Box 130, ELK POINT, SD 57025 
605-356-2772 


ALTERNATE ENERGY 
SAVERS 


BUILD SUN, WIND, WATER POWERED AP- 
PLIANCES! 30 Plans. Details. $3.00. 
MCOAA, 3203 Bordero, 1000 Oaks, CA 
91362 


FANTASTIC self running motors and gener- 
ators. FREE info. Energy Research, Box 1514, 


Jackson, CA 95642 


LTERNATE ENERGY 
SAVERS 


FREE ENERGY! Fuel-Less Motors and Gener- 
ators! H&A, R2EPS Bowling Green, MO 
63334-9350. 


FREE GASOLINE made trom secret new proc- 
ess. Enertech P.O. Box 344 Galion, OH 44833. 


NEW FREE ENERGY! Fuel-Less 350hp En- 
gines. Creative Sciences Box 557 New Albany, 
ІҺ47151 


SAVE UP TO 80% ON HEATING BILLS WITH 
A YUKON/EAGLE MULTIFUEL FURNACE 


Wood/oil, wood/gas, 
wood/electric 
whole house 


indoor warm air furnace. 
Eagle Furnace 
1000 Ag Science Drive 
Palisade, MN 56469 
or 1-800-358-0060 


ANNOUNCEMENTS 


CYNOMIC NEMETON (ps) $3 associate $21 
Full member until 2000! It's all about YOU! It's 
time to connect! POB 1136, Ash Fork, AZ 
86320-1136 


AUDIO/VIDEO EQUIPMENT 


LOUDSPEAKER REPAIR? Сай Simply 
Speakers, 1-888-FOAMROT for free info. (Toll 
free- 24 hours.) 


REPAIR FOAM ROT 8 
YOURSELF! |, 


dard and Deluxe 


1-800-251-362 


3041 West Menta Rande Rochester. WY 14621 


AUTO SUPPLIES & 
EQUIPMENT 


AMSOIL Synthetic Lubricants and Filtration 
Products. Buy Direct. Free Catalog. 
804-530-1400. email luberdj@ erols.com 


www.hotwiper.com Heated electric windshielc 
wiper blade replacement. Removes ice and 
bugs. Easy installation. (212)-886-1817. 


AUTOMOBILES 


SEIZED CARS from $175. Porsches, Cadillacs, 
Chevys, BMW's, Corvettes. Also Jeeps, 4WD's. 
Your Area. Toll Free 1-800-218-9000 Ext 
A-6586 for current listings. 


The Permanent Gas 


The New and Incredibly „4 
nvenient Gas Сар. 


Cap 


SEIZED CARS $150. Honda, Acura, BMW, 
Porsche, Jaguar, Motorcycles, Trucks, 4x4's, 
Watercraft. Local sales. 1-800-883-0819, exi 
A-1350 


87 


AUTOMOBILES 


VAPOR CARBURETOR TRIPLES MPG. Free 
information. H&A, Н2Р5 Bowling Green, MO 
63334-9350. 


AVIATION 


Propellers. Hovercraft Plans. Airboats, Airdrives, 


Engines. Catalog $5.00.Arrowprop, 
Meeker, OK 74855 


World's 
ттеу КАКА Construction! 


—— 


р 5-1 Construction Plans: 
x ‘Only $24.95 
IE 24-hr. Orderline: (C) | (444 $3 post Foreign add 56) 


610P, 


moe our $10) 
VORTECK, inc. + PO Box $11-A + Fallston, MD 21047 


"FREE GIFT 


[Complete Construction Plans 
Only $ 16.95.53 post 


| 
— ka 


Get a full year 
of Rotorcraft magazine. 


Call now (713) 067-7958 


ociation 


ONLY $24.95 


plus $3 pih — $ó foreign EERE 


ROTARY 
PARAPLANE 
revolutionary-superor 
Hh stabil-easy to fy 
Info pack $14 
Video $30 
Info Pack and Video $40 


ROTARY PARAPLANE 
РО. Bax 8013 
Somervil, N.J. 08876 


BEER/WINEMAKING 


Beermakers, Winemakers free catalog. Begin- 
ner kits- great prices. U-BREW, 1207 Hwy 17 
South, North Myrtle Beach, SC 29582. 
1-800-845-4441 


Homebrewers, FREE CATALOG. Great Begin- 
ner kits. Brewery, Box 14712, Minneapolis, MN 
55413. 800-234-0685, 


WINEMAKERS - BEERMAKERS. Free Illus- 
trated Catalog. Since 1967. 1-800-841-7404. 
KRAUS, Box 7850-N, Independence, MO 
64054. 


BETTER HEALTH 


Waterwise Purifiers... Homemade distiled. 
FREE Purity ^ Guaranteed _ Report 
1-800-874-9028. Fax | (352)7878123. 
www.waterwise.com 


BOATS & EQUIPMENT 


BOAT KITS -- PLANS -- PATTERNS - SUP- 
PLIES - All Boat Types, Sizes. HUGE CATA- 
LOG -- $5.00. CLARKCRAFT, 16-7 Aqualane, 
Tonawanda, NY 14150. (716)873-2640 
www.clarkcraft.com 


BOATS & EQUIPMENT 


BOAT PLANS- PATTERNS- KITS- 176 page 
CATALOG- 55.00. GLEN-L, Box 1804/PS8, 
9152 Rosecrans, Bellflower, CA 90707-1804. 
562-630-6258. www.glen-Lcom 


INNERTUBE BOAT PLANS, seats two, motor- 
ized, Send $25.00 to: TUBE BOAT, P.O.B. 109, 
Enon OH 45323 


AUTHORS WANTED 


Leading subsidy book publisher seeks 
manuscripts of all types: fiction, non-fiction, 
poetry, scholarly and religious works, etc. 
Send for booklet P-40. New authors 
welcomed. 


Vantage Press 
516 W 34 St., New York, NY 10001 


BUSINESS OPPORTUNITIES 


51,000 A DAY.. EVERY DAY Recharging 
Toner Cartridges Huge Demand! It's Easy/ Fun! 
FREE DETAILS. 1-800-664-6776 


5100078 Weekly! With Our Books. S.A.S.E. E-Z 
Books, Box 5824-P Englewwod, NJ 07631 


$1,000 weekly stuffing envelopes. Receive 
$2.00 each. Rush stamped addressed enve- 
lope. Colossal Box 040215-PS, Brooklyn, МҮ 
11204. 


$1,500/ THOUSAND Immediately. Stuffing En- 
velopes. Free Supplies. Send S.AS.E.: ЈН. 
Enterprises, Dept. PS7, 114-1027 Davie Street, 
Vancouver, B.C. VBE 412. 


for worlds largest earthworm d 
‘Seperworms convert garbage ino 


organe етше Easy 

to rane and fast moles. Grow them in your own Backyard 

garage. or farm. Distributorsbips amd Joint Venture 

anseris available. Call gow foe mre exciting information 

tm thi unbelievable money making opportunity 
SUPERWORM 


Puowe (818) 363-0202 Fax (818) 360-8562 
Web Site: http {www.superworm.com 


#1 MONEY MAKER Spare Time! No selling! No 
inventory! Publicly documented seven week 
$19,919 Income! Free audio cassette and Re- 
port reveal everything. Real Money, 333-PS78, 
SW 5th Street, Grants Pass, OR 97526. 


$2000 weekly stuffing 1000 envelopes. RUSH 
S.AS.E. ELOX-PS РОВ 182243, Shelby 
Township, MI 48318-2243. 


52100.00 Weekly using Home Answering 
Machine/ Voice Mail. Work own Hours. 
800-761-1097 Recorded Detai 


$212,050.39 LETTER! Instant home opportu- 
nity. Details: Stewart, Box 18906P, Corpus 
Christi, TX 78480 


$500 A DAY! Perfect part-time business. Free 
information (816)968-9791, Extension 103. 


CLOCK & WATCH REPAIR VIDEO COURSES 
Learn Fast. Enormous Demand for these dying 
arts! Free Literature 800-853-6553 www.tas- 
cione.com 


REPAIR CRACKED WINDSHIELDS 


Earn $90,000 Yearly Repairing 
-not replacing- 


Large Cracks in Windshields 
CALL 1-800-826-8523 


or write The Glass Mechanix Inc. 
http:/Awww.the-glass-mechanix.com 


4555 NW 103rd Ave. * Ft. Lauderdale, FL 33351 


BUSINESS OPPORTUNITIES 


Home based free enterprise! $1300 cost. Not 
MLM. Proven $100,000+ IMMEDIATE IN- 
COME. Recording: 1-800-322-6169 ext. 5323 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS SUP- 
PLY, 20234 SE 100th St, Sawyer, KS 67134 


Instant Mail Order Business. Spare time, no 
inventory. Easy system. Huge Profits. For free 
details write to Lynwood Tumer Enterprises, 60 
C Skiff Street, Suite 106, Hamden, CT 06517 


MAKE A FORTUNE IN MLM Free Report shows 
you how. Call now! 1-800-656-6397 ext.38. 
www.prostepinc.com 


MONEY MAKING MACHINE. Curbmate ma- 
chine installs beautiful concrete lawn edging 
Amazing profits. 801-262-7509. 


PIANO TUNING PAYS: Leam with approved 
home study course, Diploma granted. American 
Tuning School, 17050 Telfer Dr., Morgan Hill, 
CA 95037. 


Reclaim “Scrap Gold" From Old Computers/ 


Jewelry. Free Information. (603)645-4776. 
www.tiac.net/users/quiksand/goldtek.htm. 


EARN $60,000 YEARLY 


Repairing (not replacing) stone dam- 
aged windshields an 


plate glass 
Leam how a 3 minute repair can earn 
you $1200/ week! 


cALL NOW! 1-800-695-6224) 
FREE REPORT!  WWW.glassfix.com 
NVS/OPTIKLEER, LYNN, MASS. 0190 | 


CABLE EQUIPMENT 


ATTENTION 100% GUARANTEED. FULL 
FUNCTION DESCRAMBLED CABLE BOXES 
CHIPS ETC. CALL FOR FREE CATALOG 
1-888-695-0217. 


BEST KEPT  SECRET-  INCREDIBLE 
Wholesale Prices on Descramblers. CALL BUY: 
ER'S ASSOCIATES, 1-800-889-5139. 


BARGAIN DESCRAMBLERS! 30 DAY RISK 
FREE, UNCONDITIONAL — MONEYBACR 
GUARANTEE. CALL NOW! COVERT ELEC| 
TRONICS 1-800-431-5014. 


DEALERS ONLY. CONVERTERS ANd 
EQUIPMENT. LOWEST PRICES AVAILABLE] 
954-816-0178. 


RECORD VIDEOTAPES AT HOME! Easy 
$1800.00 Weekly Income! Free Startup In- 
formation Kit! (205)663-9888 CMSVIDEO, 
Dept. 152, 210 Loma Square, Birmingham, AL 
35216-5439 


Retire Before You Die, Capitalize Deregulating 
Industries, Internet Commerce. Training, Sup- 
port. 1-800-359-1239. 


TURNKEY ADULT WEBSITES only $495 900# 
NUMBERS just $99 each call for free brochure 
1-888-850-6113 
www.satumcommuncalions.com 


BUY IT WHOLESALE 


39,457 Products, Factory Direct... TAIWAN, 
HKONG, MEXICO!! Save 500-900%... Echo, 
Box 739-C78, Shalimar, FL 32579-0739. 


CABLE EQUIPMENT 


Ai Cable Boxes, Descramblers, Retail, 
Wholesales, Dealer Welcome Web Site at 
www .fbnelectronics.com 1-800-225-9756 


FIXIN' UGLY HOUSES FOR MONEY. The Best 
Do-It-Yourself investor Book Ever Written- 
FREE INFORMATION. Write FIXER JAY, Box 
491779. Redding, CA 96049-1779. 


ABSOLUTELY ALL CHIPS. UNBELIEVABLE 
PRICES | 575146 МО  MINNIMUM. 
602-272-0387. МО AZ. SALES, DAWSON EN- 
TERPRISES 


GET PAID $268.20/ Roll Taking Easy Snap- 
shots! Film Supplied. Phototek, Box 3706-PS, 
Idyllwild, CA 92549. 909-659-9757 


ALL CHIPS $9.00 -$18.00. WE HAVE QUAN- 
TITY DISCOUNTS. NO MINIMUM. CALL 
1-800-760-0555. 


CABLE CONVERTERS/DESCRAMBLERS 


* Tocom  * Jerrold™ * Scientific anto * Pioneer" 
“WE SERVICE PRIVATELY OWNED CABLE CONVERTERS" 
(219) 935-4128. 

Sorry no ÎN, NY, or N Sols 
NATIONAL CABLE BROKERS 
1801 W. Jefferson St., Plymouth, ІН 46563 


BEWILDERED ABOUT DESCRAMBLERS’ 
Call for fast friendly explanation on all саби 
needs, Tech support with purchase, Same dai 
shipping or shipping із FREE. Global Electronic: 
toll-free 1-888-221-8365. 9-8pm, mon-sat. 


BIG SALE!! Notch Filters $18.00. Е-2 instal 
lest activation chips/ boards from $5. 
Bullet’ ID Stoppers $9.95. Name brand des: 
cramblers from $139. External activators fror 
$65. DEALERS WELCOME. LET US BEA 
YOUR BEST PRICE. 1-800-449-9189 ANY: 
TIME. SE HABLA ESPANOL 


54 ИЙ 


FREE SET 


EQUIPME! 


— 


uaRANTEE 
c 


BUY IT WHOLESALE 8 SAVE BIGSS: 
ORIGINAL RFT-DAM & RFT-PLUS МЕ) 
AUTOMODE RFT-PLUS WORKS!! BES 
QUALITY- NO CHEAP CLONES 888-387-124! 
www.adeal4u.com 


CABLE BULLET “ТЕНМІМАТОН/ 1.0) 
BUSTER." Electronically shields yourself and 
your box. LIFETIME GUARANTEE. Wholesal 
prices. 1-800-820-9024, 


CABLE DESCRAMBLER!! ANYONE СА! 
BUILD in SEVEN STEPS with RADIO SHACI 
PARTS. PLANS/ KIT from $5.00 plus FREH 
BONUS!! 1-800-818-9103. 


CABLE DESCRAMBLERS. MAJOR BRANDS] 
LOWEST PRICES AROUND! PRECISIO! 
ELECTRONICS, HOUSTON 
1-888-691-4610 ANYTIME 
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CABLE EQUIPME 


ALL BOSS MODELS 
$185.00 DELIVERED 


BOSS MODELS 2, 3 AND 4. 
ALL EQUIPMENT IS 
NEW AND GUARANTEED 


CALL CRAZY LIZ'S 
1-800-391-7803 


ble Descramblers/ Converters, Video 
larifiers, Absloutely Lowest Prices. C.O.D. 
Only. Cable On Demand. 1-800-215-9412. 


'ABLE DESCRAMBLERS shop no more, best 

þrices and tech support. Open 7 Days 9-9. 
lebsite. at www.extremecable.com 
-888-609-4910 


CABLE T.V. 


CONVERTERS & EQUIPMENT 
LATEST TECHNOLOGIES AVAILABLE 


* 30 Day Money Back Guarantee 


True Value Engineering. 


1-888 828-7712 
2 [2 [200 


'ABLES NEWEST MULTI-MODE TECHNOL- 

PGY!! “PANASONIC UNIVERSAL WORKS 
VERYWHERE* DIGITAL TEST 
ACTIVATORS/ MICROCHIPS/ REPAIRS. 
DEALERS DISCOUNT 1-888-331-1107... 
18-251-7795 


able test chips; Pioneer; Jerrold universal 
оде; Scientific Atlanta; Tocom; Zenith; Pioneer 
ubes; Jerrold RFT for CFT2200; Tools; CHIPS 
Е BITS, 1-800-577-5617 


$70.00/1010r 
* 30 Day Trial * 1 Year Warranty * 
(314) ) 569-4027 


WORKS 0N ALL JERROLD SYSTEMS. 
il: cbiG fastlynx. 


WE STOCK A COMPLETE LINE OF CHIPS,TOOLS, WIRELESS QUICK INSTALL TEST 
BOARDS AND DIAGNOSTIC TRANSMITTERS. WHOLESALE PRICES-DEALERS WANTED. 
ANYONE IMPLYING ILLEGAL USE WILL BE DENIED SALE. WE SELL PRODUCT **' 

ONLY!! TO QUALIFIED BENCH TECHNICIANS OR CABLE REPAIR FACILITIES!! 
*LOWEST PRICE & SUPERIOR PRODUCT GUAR, BUY 5 TEST BOARDS & GET 1 FREE. 
MONDAY: FRIDAY ВАМ-ТРМ, SAT 10AM - 2PM EST. HTTP:/WWW.800-GOCABLE.COM| 


S It 
ESTABLISHED 1976 


Cable T.V. Converter Accessories. Quality 
Prices. Satisfaction Guaranteed. COD/ Visa/ 
MC/ Amex. 1-800-259-1187 Eagle Electronics 
Inc. 


CABLE TV EQUIPMENT & ACCESSORIES 
Wholesalers Welcome! 30 Day Moneyback 
Guarantee! Free Catalog! PROFORMANCE 
ELECTRONICS, INC. 1-800-815-1512. 


KITS.LOWEST PRICES GUARANTEED. 


CALL TODAY: (800) 861-4969 
Де We or pra 
ters ite or 
ү ki of decoding devices 


CABLE DESCRAMBLERS & TEST CHIPS. All 
models... lowest prices. Available ovemight. 
Chipsmart, 1-800-208-2638/ TECH. 
954-792-7012 


DEALERS. TEST CHIPS ALL MODELS. IF 
YOU BUY QUATITIES CALL US (800)479-8795 


DEALERS WANTED. JERROLD& PIONEER 
RADIO FREQUENCY TEST CUBES. WILL 
BEAT ANY PRICE — CABLE-USA 
1-888-388-CUBE. 


DESCRAMBLERS, CONVERTERS, ACTIVA- 
TORS, TEST MODULES, RFT'S FTG'S, BUL- 
LET SNOOPERS (1.0. BUSTERS,) ALL OP- 


TIONS EXPLAINED, BEST PRICES, 
SERVICE, TWO YEAR WARRANTY! FREE 
CATALOGUE 1-800-854-1674. 


DESCRAMBLER SIMPLE TO BUILD WITH 
RADIO SHACK PARTS. $4.95. JWR MARKET- 
ING P.O.B 424, BOGART, GA. 30622. 


DESCRAMBLERS.. ARE YOU CONFUSED, 
PUZZLED OR BEWILDERED? We'll Explain All 
Your Options. All Models Available. Quality 


Service. Open 6 days, Mon-Sat, 9:00am 
“8:00pm. ADVANCED TECHNOLOGIES 
1-800-717-1575 


ABLE T.V. CONVERTERS AND DESCRAM- 
BLERS. WHY RENT? CALL BASIC ELECTRI- 
AL SUPPLY. 1-800-577-8775 


TOCOM UNMODIFIED 5503 CABLE CON- 
VERTERS UNTOUCHED $6 EACH 10 LOT 
MINNIMUM, CALL 706-398-2100. 


[Т 
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CABLE EQUIPMENT 


Everything you need to know to be access other 
people's computers. Manual. Printed ($9), 
floppy ($8), e-mail (57). Order now. Cash, check, 
or MO. TWS PO Box 1357 Rancho Cordova, CA 
95741 


EXTERNAL ACTIVATOR SALE!!! RFT 
D.A.M., 2200 D.A.M. OR PIO ACTIVATORS 
$85.00 EACH, 5 @ 75.00 EACH, 10 e 70 
EACH. DEALERS WELCOME 1-800-449-9187 


FOR SALE UNMODIFIED, SA 8570 Refurbs 
$75 Tocom 5503VIP 550 ОР5-2 $28 Zenith 
T1622 $32, ST1000 $15 Lot Price. 2214 Parts 
Units $50 Call 1-800-500-9825 


FREE TV CABLE CATALOG PRODUCTS & 
PRICING ON REVOLUTIONARY FULL VIEW- 
ING BOXES WITH DEALERSHIP 
1-800-676-6342, 


* Your Descrambler Connection = 
Free | Year Warranty e Free 30 Day Trial 


Equipment Set Up Tech Line 


PIONEER CABLE TV DESCRAMBLERS, 
ORIGINAL EQUIPMENT, REFURBISHED, 
READY TO GO, SATISFACTION GUARAN- 
TEED, DETAILS, CATALOG 702-642-0325 OR 


TECH SUPPORT ELECTRONICS 
1-888-273-1349. Basic cable TV converters, 
personal security equipment. Money- back guar. 
Free catalog. 


DESCRAMBLER KIT 


$14.95 


WHY PAY HUNDREDS MORE? 
1-800-752-1389 
(24 HOURS) 


PUZZLED ABOUT DESCRAMBLERS? WE'LL 
EXPLAIN ALL YOUR OPTIONS. WHOLESALE/ 
RETAIL. OPEN 6DAYS. BEST TECH SUP- 
PORT &FRIENDLY SERVICE. TOLL FREE 
1-888-238-0967. ROYAL ENGINEERING INC. 


SKYVISION! Your Satellite Home Entertain- 
ment Source. Best values: DBS and C/Ku- 
band equipment, including 4DTV. Most com- 
рее selection: Parts- Tools -Upgrades 
-Accessories! Free Discount Buyer's Guide. 
Cali 800-543-3025. International 218-739-5231 
www.skyvision.com 


STOP HERE... WE'LL SHOW YOU THE BEST 
OPTION IN DESCRAMBLERS. ALL MODELS. 
CALL FOR FRIENDLY SERVICE & LOW 
PRICES. OPEN 9-8 MON. - SAT. GATOR 
ELECTRONICS 1-800-238-0118. 


TRI CITY VIDEO IS NOW SELLING 
CONVERTERS/ EQUIPMENT DIRECT AT 
WHOLESALE PRICES. 1-800-582-0989 


WWW.CABLETVSECRETS.COM or $9.95 to 
Pataskala, OH 43062. 


Popular Science reserves the right to refuse 
any advertising order. Only publication of an 
advertisement shall constitute final 
acceptance of an order. Publication does not 


constitute an agreement for continued 
publication. All orders are subject to the 
applicable rate card, copies of which are 
available upon written request sent to the 
address provided. 


CATALOGS 


ADVANCED SCIENCES 


"25th Century Technology Today” 


[Time Travel - Invisibility - Levitation - Mind| 


Machines - Antigravity - Hidden Technology, 


Courses - - Hundreds of Products !!! 
Huge Catalogue $4.00 


Р.О. Box 2917-P, Palm Springs, CA .92263 
Phone (760) 327-7355, Vs.Mc. Amex. 


CONTACT LENSES 


CONTACT LENSES. Absolute lowest prices on 
your contact lenses. Guaranteed. Call 1-800- 
CONTACTS. 


DO-IT-YOURSELF 


BUGGED? PHONE TAPPED? FREE Catalog 
of Counter-Surveillance Equipment tells you 
Fast! (800) 732-5000 


LISTEN TO CORDLESS PHONES, CELLU- 
LAR & More. Modified hand-held scanner re- 
ceives all. Frequency List included $179.00. 30 
day trial. 6 month warranty. MC/ VISA/ COD. 
(314)569-1860. (Confidential) 


UNUSUAL PUBLICATIONS! Strange stuff! 
Weird plans! FREE catalog 185+ amazing pub- 
lications! Electromart, Box 4-Р, Carthage, TX 
75633-0004. 


LAPNÉS Mos! Versatile. эт equv 
LAPNÓS Brightest... 30ты eq. 
LAPNSSS Smalies! and Lowes! Cos! 


FANTASTIC VISUAL ШЙ 


$ gh! Designs. Visbie and Dashed ү So 


Unes, Geometric Patterns and порез 

Fits on Your key Chain 

Includos 3 LR44 Battorios ч, um 

Produce a Small Light Show! Э x 
2995 


LAPNÓSPT. 15 mw equivt670nm. 


ELECTRONIC ТІҢ 
AND MIND CONTROL 


W/E Po 


Manon SYNCEN D а 19% 
Manb20/SYNCHTO teca то Uca бед miror Ошу)... 27950 
INFORMATION UNLIMITED 
PO ВОІ 716 AMHERST NH USA 03031 

ORDERS ONLY...24 HRS.... 800 221 1705 


TECH LINE..9 to 12 EST. 
FAX IT LINE 


1603 673 4730 
24 HRS....1 603 672 5406 
C, VISA, 

Shipping. 


SURVEILLANCE HIDDEN CAMERAS 
DIRECT FROM MANUFACTURER-BEST PRICE IN THE MARKET 


na mte пел comer п (опе sto or 


Mgr sent өсе 
From $1590. Aso 12" 

$9800 USD, Иве nagen штеп, sor опу 

5249 00 US. Pus $5.95 fv УН Vleet Welcome. 
COD, лед. Mane Oer o ал. 


i.d 
BOLIDE INTERNATIONAL CORPORATION 


бет boldeamaingprodut соп 


Cars, Trucks, Boats, 
RV's, Motorcycles, Pools, Machinery. 
Great for Workshops, Paintbooths, 
Sandblasting, Camp or Temporary. 
Shelter, Government & Industrial 
Contracts, Greenhouses & More. 
Covers last 10 20 years. 
from 5' to 60%), up to 30'h 
Any Length 
Galvanized Stee! 
Durable Cover & Zipper Door 
Ice. Rain, High 
Winds, Sun, Sap & Heavy Snow! 
‘Assembly & Anchoring, 
‘SHIPPED TO YOUR DOOR 
DEALERS WANTED! 
‘Ask or Denali 


ШЕ 
з. 


H s19 


W/12 HR. RECORDER 
Automatically record all 
incoming and outgoing calls! 
599.95. 7.00 SH 
Telephone Ustening Device 

$19.95 + $2.00 sh (separate! 


VERY POWERFUL FM TRANSMITTER 


Transmis to any FM radio up to 4 m. Easy o 
assemble kit Up t» 9V (not incl $29.95+$2 sh 


Б «, Ко comprehensive 50 page catalog of Mero 
ме 


\ Video VHF Transmitters, Surveillance & Counter 
uve 


‘Surveillance and much more! Send 5300 
Call 407-725-1000. С00% ОК 


USI CORP 
РО, Box Р52062 Melbourne, FL 32902 


EDUCATION & INSTRUCTION 


CASINO RESEARCH TEAM discovers abso- 
lutely proven system. Verifiable $600+ daily. 
Literature: 1-800-341-5446 


COLUMBIA SOUTHERN UNIVERSITY. Ac- 
credited External BS/MS/PhD. Programs, Credit 
Life Experience. Free Catalog 1-800-977-8449, 
x776 


LEARN AT HOME! QUICK & EASY! AP- 
PRAISAL, HOME INSPECTION, CONTRAC- 
TOR & BOOKKEEPING. LEARN AT YOUR 
OWN PACE. COLLEGE LEVEL HOME STUDY 
COURSES. LOWEST PRICE GUARANTEED. 
ALLIED SCHOOLS, LAGUNA HILLS, CA. CALL 
TOLL FREE 1-888-925-4275 
www.alliedschools.com 


National Chimney Sweep Training School: 6 
days of comprehensive hands-on instruction. 
Call The Chimney Safety Institute of America 
(301)-963-6900. or e-mail office @ csia.org 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive. 100 years of legal training. Free catalog 
(800-826-9228) Blackstone School of Law, Р.О. 
Box 701449, Department PS, Dallas, TX 75370. 


Ph.D's $179.00, M.A.'s $139.75, B.A.'s $99.75, 
FOR FREE INFORMATION, CALL 
1-800-689-5102 
http://www.americancollege.com 


EARN YOUR 
COLLEGE DEGREE 


through accredited correspondence courses. 
Credits earned based on education and work 
experience. Accelerated course available to 


qualified applicants. Includes transcript and 
diploma. Legal and guaranteed. 


Call 1-800-689-8647. 24 hours. 


2 YEAR WARRANTY 
30 DAY MONEY BACK GUARANTEED!” 


LE ха, zu 


а f. 
accumutaTeo snow [aes Easy ROlEUp О0о КИВ 


EMPLOYMENT 
INFORMATION 
$329.84 Weekly Assembling Our Products At 


Home. Toll Free 1-888-524-0308, (Message). 
EASY WORK! EXCELLENT PAY! ASSEMBLE 


PRODUCTS АТ НОМЕ. 
1-800-467-5566, EXT. 8068. 


HELP WANTED 


EARN MONEY. Reading books! $30,000 / yr 
income potential. Details. 1-800-513-4343 Ext. 
Y-20025. 


TOLL FREE 


GOVERNMENT JOBS NOW HIRING from 
$16,000- $68,000. Call 1-800-883-0819 ext 
35 for current list. 


GREAT EXTRA INCOME IDEA! ASSEMBLE 
PRODUCTS AT HOME! CALL NOW: 
1-800-377-6000 ext.6050. 


HOME TYPISTS, PC users needed. $45,000 
income potential. Call 1-800-513-4343. Ext 
В-20025 


FINANCIAL 


FREE MONEY. NEVER REPAY GRANTS FOR 
ANY PURPOSE. FREE INFORMATION PACK- 
AGE. 1-818-377-5229. 


MAXED OUT CREDIT CARDS? Reduce pay- 
ments and interest. NO FEE. Fast- EZ- Con- 
fidential. Genus Nonprofit. 1-888-436-8721 toll- 
free. (1014) 


MONEY AVAILABLE NOW! Let the Government 
Finance your business idea. Satisfaction Guar- 
anteed! 1-800-226-3601, exLBF6050 


Money Saving/ Wealth Building Guide. Send 
$7.95 check/ money order to NewStarH Publish- 
P.O. Box 5678 Lima, OH 45801. 


MONEY SUPERMARKET! Loans- Any Reason, 
Any Amount! Credit No Problem! 72 Hour 
Processing! Brokers Needed! 800-399-7197 
х313 


MONEY TROUBLES? OVERDUE BILLS? RE- 
DUCE INTEREST, CUT PAYMENTS, RE- 
STORE CREDIT, CALL 1-800-SAVE-ME-2. 


OVERDUE BILLS? 1-800-788-1141. Bad cred- 
its no problem! Licensed/Bonded since 1977. 
Applications to $50,000. Not loan company. 
Town & Country Acceptance. 


F INVENTORS 


WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY 
& DEGREED ENGINEER 
36 YRS COMBINED ENGINEERING & 
PATENT EXPERIENCE 
U.S. & FOREIGN PATENTS 
PATENT AND DEVELOP IDEAS WITH 
THE EXPERIENCE OF AN EXPERT. 
FREE 228 PAGE BROCHURE. 
CONFIDENTIAL ADVICE AND FORMS. 
INTRODUCTION TO INDUSTRY, 
MARKETING PLANS, OFFSHORE 
PRODUCTION & PROTOTYPES 
Also Specializing in Copyrights & Trademarks. 
Associates near Office 
| CREDIT CARDS ACCEPTED * OPEN 24 HOURS 


MICHAEL I. KROLL 
REGISTERED PATENT ATTORNEY 


US PATENT REGISTRATION 426,755. 
| 171 STILLWELL LA., SYOSSET, NY 11791 


TOLL FREE US/CANADA 800-367-7774 
Toll Free FAX - US & Canada 800-367-7773 
International Phone/Fax 516-692-2795 
Internet-http:// invention.com 
E-Mail: patent @ invention.com 


HOME TYPIST WANTED, $45,000/ yr. poten- 
tial. Typist and PC users call 1-800-883-0819, 
extT-135 for details. 


EYE CARE 


ASSEMBLE YOUR EYEWEAR AND SAVE 
$$$. WE SUPPLY LENSES, EASY STEP- BY- 
STEP INSTRUCTIONS! FREE BROCHURE 
1-800-465-2942. 


FINANCIAL 


WHOLESALE 
Е 


INSURANC 


LIFE 
INC 
Low premiums 
Cash back 


rm life insurance. We refund 
annual premium 


Low-c 
15% of th 


www.noagent.net 


FREE CASH GRANTS! College. Scholarships. 
Business. Medical bills. Never Repay. Toll Free 
1-800-218-9000 Ext. G-6586 


FREE CASH GRANTS -Never Repay! Millions. 
available from foundations for Business, Medi- 
cal, Debt Consolidation, Education. Call for free 
information: 1-800-418-9941 


BORSARI and Associates, provides patent and 
trademark services. Free inventors packet, 
800-225-2462 or WWW.BORSASSOC.COM 


DON'T BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793 


FREE help for inventors! No charge for protec- 
tion forms and information kit. Affiliated In- 
ventors Foundation. 1-800-525-5885 


Have a Bright Idea? 


Now OWN IT for only $129 
Created By Gene Scott ed Patent Agent 
and Founder/Chairman ol INVENTORS FORUM 
* Provides “patent 

pending” status 
* Easy, quick to do 
* Avoids attorney fees 
* Filing fee only $75 
Do-It-Yourself ACTION КІТ“ 
Provisional Patent Application 
(Congress’ June*95 simplified application) 
Ка с. Video, Workbook, Examples and Forms 

Patent Law & Venture Group 
1-800-7-4-PATENT * 1-800-747-2836 


FREE MARKETING. Engineered prototypes. 
Licensing industrywide. PATENT PENDING, 
thirty days GUARANTEED. 1-800-841-1708 


FOR INVENTORS 


DEAL DIRECTLY WITH REGISTERED PAT: 
ENT AGENT and qualified U.S. Patent Office 
Examiner. DONT BE FOOLED BY PHONIES 
Free patent information- "Patent, Develop, Маг 
ket Your Invention." Richard L. Miller, 12 Park 
side Drive, Suite-N, Dix Hills, NY 11746-4879 
(516)499-4343, 1-800-242-9853, 
HTTP-//WWW.INVENTGOLD.COM 


INVENTEGRATION(TM)- Ап innovative 
trademarked approach to new product devel 
opment. Call Davison. Free Information: 
1-800-677-6382. 


GIVE YOUR INVENTION A CHANCE 


Do you need a patent search? Do you need a patent 
application? Do you need industry presentation for 
licensing? Do you want free informat 
tion's market? Do you friendly service? 
Do yol dling your invention?. 
Do you want Affardable Quality” and a company with 
integrity? CALL FOR FREE INFORMATION. 


ıt experier 


Inventions/ new products. ISC, America’s 
leading invention firm, helps submit to com 


INVENTORS: Free information book and forms 
experienced patent attomey in Washingtor 
area. 800-876-6670, J.P. Halvonik 


Inventors Show your invention to the righ 
people fast. Manufacturers Marketing Limited 
Free inventors kit, 1-888-705-6683 Ext 2829 


INVENTORS — NEVER SEND IDEAS ТІ 
STRANGERS! LEARN AFFORDABLE 
PROTECTION/ MARKETING METHOD- NON. 
PROFIT ORGANIZATION. FREE INFORMA. 
TION: 1-800-846-3228. 


PATENT APPLICATIONS from $495 (Design) 
$750 (Utility). Free estimates, prompt service 
800-548-3721 


REGISTERED PATENT ATTORNEY. Formel 
patent examiner. 31 years experience. Donal 
Kettlestrings. 1-800-966-7577. 


Mini Gas Filled Cylinders 
‘Since 1965 Mfg. of disposable gas cylinders, 
now offers helium cylinders (2) in mini system 
kit with dispensing valve. $89.95 + $6.95 S/H 
со, апа other gases available. mts 


LELAND 


Leland Limited, Inc 
РО Box 486 

South Plainfield, NJ 07080 
800.984.9793 Fax 908.668.7716 


S.E.L.L. YOUR IDEA. 
Licensing, Marketing, 
Harshaw Research 800-451-1326 


FRANCHISES 


your nchise 

Call for information on franchising and 
Franchise Your Business!’ seminars 
scheduled throughout the country 


Francorr 


Socialite in Fran welopment POPS 


1-800-FRANCHISE (1-800-372-6244) 


GIFT IDEAS 


Golfers! Brilliantly crafted golf themed bel 
buckle. Great gift. $15.95 plus $4.00 s/n. Vox 
Bellamy, 2740 Greenbriar Pkwy, Suite A-3261] 
Atlanta, GA 30331. Guaranteed 


HEARING AIDS 


Hearing Aids. Deal Direct, save hundred: 


surv 1998 Т 


HEARING AIDS 


HEARING AIDS- FREE CATALOG. Top name 
arands, all styles, POWERFUL CUSTOM AIDS, 
REPAIR SERVICE. SAVE 1/2 or more. Power 
BOX 13885 Chesapeake, VA 
800-260-4135 — www.power- 


EARING AIDS- GUARANTEED LOWEST 
RICES! No huge commissions. Home trial, 
lerms. All makes. We're the oldest, biggest, 
est, Custom instrument specialists. Free in- 
lormation, (800) 323-1212. Lloyds - PSC. 


FREE CATALOG! 
New Hearing Aids 


MINI CANAL 


ө 45 Day Trial eHuge Savings M 
TRY BEFORE YOU BUY! 


1-800-320-3300 EXT R31 
Write: RHODES HEARING 
201R31 Ohlo St., 
Brookport, IL 62910 


HOME AUTOMATION 


аке Your Home Smart. DIY automated con- 
го! of your home, Touchscreens, X10 switches, 

hudio'Video control, security & surveillance, 

HVAC. Thousands of products. Free 144 page 
olor catalog 800-SMARTHOME. 
ww.smarthome.cot 


INVENTIONS WANTED 


poly for a Patent! FREE Information Kit. Сай 
800-846-8368 Ext, 101 


Inventors: Free information tell: 
our invention for sale, license. Kessler Corp. 
3 years 1-800-537-1133 or dicklw @ aol.com 


BOOMERANGS! HIP-TECH DEIGNS. Amazing 
Retums, FREE Catalog. BoomerangMan. 
806-2 М. 3rd, Monroe, LA 71201-4222. bman- 


KITES Wa 


FREE COLOR CATALOG 

Choose from over 200 kites. 

Many unusual & innovative designs. 

Call or write for your catalog today! Wig 

Into The Wind e 800) 54-034 |1 

1408-P Peart St., Boulder, CO 80302 
әз oe c жән oe e жән жән кәй 


МАТТНЕ55Е5 


linically Proven Better Sleep, Patented 
Hemory Foam/ Leverspring Mattress. Dealers 
Nationwide: 1-800-457-6442 — www.Supple- 
'edic.com. 


MISCELLANEOUS 
BURIED TREASURE - Sensitive equipment 


[lows locating from distance. Free brochure. 
Box 10057-KA, Wilmington, NC 


OTORCYCLES/BICYCLES 


DIMENSION EDGE BICYCLE ENGINES: Auxil- 
liary Power Supply Fits Bicycles, Recumbents, 
Fold-ups, Easily. Aluminized System Out- 
powers, Outclimbs, Outpaces Competitors. Free 
Brochur 


406- 766 
MOVIES/ 
FILMS/VIDEOTAPES 


AMOS n ANDY Classic Videos, 10,000 Special 
Interest Videos & CD ROMS, History, Art, 
Sports, Documentaries, WWW.MARLOINDUS- 
TRIES.COM 1-800-MIRRMAX. 


NEW PRODUCTS 


CAD 


LOADER 


Build It Yourself 
Front End 
Loader 


Free 
Brochure 


nm CADplans.com 
P.O. Box 606, Dept. 5 + Daleville, VA 24083 1-800-817-5267 


OF INTEREST TO ALL 


GROW TALLER! FREE REPORT. SHARP 
LABS , 100 New State Hgwy, Raynham, MA 
02767 


PLANS/KITS/BLUEPRINTS 


Advanced collected project ideas, data 10.00 
US. Dale Trynor, Box 18, St. George, NB, ЕОС. 
2Ү0 


BUILD YOUR OWN PICNIC TABLE! CAD 
designed seats 8-10. Plans and fully illustrated 
manual, $10. Picnic Table, Box 161, Dept.PS, 
Clemson, SC 29633-0161 


Dome Homes - Pre-cut kits - Superinsulated - 
Dome Tour Video Natural Spaces 
1-800-733-7107. 


PLASTICS 


RESIN CASTING and Mold Making Supplies. 
Reproduce your own designs or parts no longer 
available. Polyester resins, filers, colors, sili- 
cone rubbers, Catalog $300. CASTOLITE, 
Dept. 98Н/Р5, 4915 Dean, Woodstock, IL 60098. 


Rubber, 
sources. 


plastic 
Free 


compounds, techniques, 
information: Castcraft, Box 


17000(V98), Memphis, TN 38187-1000. 


REAL ESTATE 


BARGAIN HOMES - Foreclosed, HUD, УА, S&L 
Bailout properties. Low Down. Fantastic sav- 
ings. Call 1-800-430-1304 Ext. H-20025 for list. 


MONTANA & WYOMING 
‘Trees, Creeks and Wildlife. 35 acres starting at 
Only $9,750. Many other properties and sizes 
available. Easy Owner Financing. No Time Limit 
Guarantee. Warranty Deed. Guaranteed Access. 
Сай today for free information & photos. 
Rocky Mountain Timberlands 
1315 East Main « Dept. PS, P.O. Box 1153 
Bozeman, MT 59771-1153 + (406) 596-8088 
www. сот 


Call Toll Free: 1-800-682.8088 


CALIFORNI Acreage. Lots $50 down. $50 
monthly. 4602 Ethel Ave., Sherman Oaks, CA 
91423 


GOV'T FORECLOSED homes from pennies on 
$1. Deliquent Tax, Repo's, REO's. Your Area. 

Toll Free 1-800-218-9000, Ext. Н-6586 for cur- 
rent listings. 


MONEYMAKING 
OPPORTUNITIES 


RAPS! Amazing, revolutionary system. Thou- 
‘ands of satisfied customers. Free recorded 
formation. 1-800-217-7711 


АКЕ MONEY Distribute Special Postcard 
Батріе, $2.00 Plus SASE. G.M. Jerry, 2659 
4th Str. Rice Lake, Wisconsin 54868 


20-160 acre claim program stil available, get yours for 
520 government fee. in AK, AZ, AR, СА, CO, ID, МТ. 
NV, NM, OR, UT, WA, WY. For complete, step-by-step 
package including maps. telephone helpline. filing 
forms, etc. send 520; or for more information send $3. 
PUBLIC LANDS TITLE, PO Box 2945-PS Port 
Angeles, WA 98362-0336 (this is not Homesteading, 
ifs much easier and only costs $1. per acre). 
hitp;/www olypen.comipubliclands/ 
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REAL ESTATE 


GOV'T FORECLOSED HOMES. Pennie on $1 
Tax Repo's, FDIC, VA, RECD, HUD, Local 
listings. 1-800-883-0819, ext H1350 


REMAILING SERVICES 


CONFIDENTIAL ADDRESS. FORWARDING 
WORLDWIDE. VOICEMAIL. — MAILPOST, 
2421PS Pratt, Chicago, Ilinois 60645. 


773-764-0100, 800-890-3199 
http://www.netcom.com/-mailpost 


ROBOTICS 


Je VICES * MODELS « MORE! e 
(везут OUR FREE СШ] 
ДШшш.ррЁй\зїргЁ cm 


Order "CUSTOM MADE" 


ДЙ RUBBER STAMPS 
7920 S only $295 


each 


WK PADS only $7.95 ea 


THOUSANDS OF SATISFIED CUSTOMERS! 
FAST SERVICE - Your Order Shipped in 5 Days! 


SATELLITE TV 


SEE WORLD 
800-435-2808 


oINILIYMISIIGI9| 
SPREE INSTALL KIT 
SPREE SIPPING 
30 DAY + BACK GUARANTEE 


DSS TEST CARD authorizes all channels. For 
information call toll free 1-888-416-7296 


DSS TEST CARD INFORMATION, PLUS 
SOFTWARE. CALL BOXCOM 1-800-858-2553 
or 1-813-754-5021 


DESCRAMBLED D$$ 


LEARN HOW TO GET FREE ACCESS ТО, 
OVER 265 SATELLITE BROADCASTS. 
DSS TesT/Acctss CARD INFORMATION PACKAGE 
30-ға - Evenmaxc YOU NEED то ix - 


Бепа 320.00 P0. Box 2712-PS 
De Boyee Fremont, CA 94536 
FREE CATALOG- SATELLITE TV/ GPS- 
BOOKS, INSTALLATION VIDEOS, ANALYSIS 


SOFTWARE. WWW.BAYLIN.COM 
1-800-843-2425. 


RUNNING STRONG! / 
И 

BEST VALUES ОМ... 

* Receivers, including АФТУ 

* Dish Movers & LNBs, all kinds 

* Tune-up Kits, Tools & Ports 

* Skypoc* Programming a 

* Toll Free Technical Help 


Fax: 218-739-4879 
irt 218-739-5231 


800-543-3025 


1010 Frontier Dr 


SATELLITE TV 


FREE DSS TEST CARD information package. 
Tums on all channels. Write SIGNAL SOLU- 
TIONS, 2711 Buford Rd., Suite 180, Richmond, 
VA 23235 


NEW DISH NETWORK receiver with smart 
access card will deliver FREE digital video and 
audio. Send $20 certified check or MO to: New 
Technology, PO Box 15, Homer City, PA 15748, 
1 year guarantee $20 refund with order. 


SATELLITE TELEVISION PAYS! Minidish 
sales force needed. STAR VISION DIRECT. 
1-800-899-9707, Bam - 10pm Pacific. 


Scrambling News, Best satellite news source 
covers piracy. www.scramblingnews.com 
Free catalog. 716-283-6910. 


SCIENCE & CHEMISTRY 


"EXPERIMENTERS" - CHEMICALS - APPARA- 
TUS - GLASSWARE. CATALOG $2.00- 
ESTABLISHED 1953. HAGENOW  LAB- 
ORATORIES, 1302 WASHINGTON, 
MANITOWOC, WI 54220 


LABORATORY CHEMICALS, GLASSWARE, 
INSTRUMENTS, STUDENT KITS, 240 PAGE 
CATALOG $5.00. (REFUNDABLE!) ADVANCE 
SCIENTIFIC, 2345 S.W. 34TH STREET, FORT 
LAUDERDALE, FL 33312. (954)327-0900 


MAKE YOUR OWN ROCKET MOTORS!!! 
HOMEMADE FUELS."CHEMICALS", Lab 
Glassware, Acids, Supplies, Instructional Books, 
Etc, "HUGE CATALOG" $2.00. PYROTEK, Р.О. 
BOX 300, SWEET VALLEY, PA 18656. 
(717)256-3087. 


SCIENCE & HOBBIES 


TELESCOPES, MICROSCOPES, BINOCU- 
LARS, SCIENTIFIC) EDUCATIONAL SUP- 
PLIES, NIGHTVISION, RIFLE SCOPES, RAN- 
GEFINDERS, METAL DETECTORS... KENIN 
SCIENTIFIC DISCOUNT 1-800-600-6291 


SOLAR WATER HEATERS 


SOLAR WATER HEATER ONLY $895! FREE 
DELIVERY! ADVANCED DESIGN, EASY IN- 
STALLATION. 

WWW.SOLARROOFS.COM 


SECURITY/SURVEILLANCE 


EMPLOYEE/ NANNY SURVEILLANCE: Clock 
radio with wireless audio/ video camera. LOW- 
EST PRICES! 800-813-0007 SURVEILLANCE 
SPECIALISTS 


Surveillance Equipment, Night Vision Telephone 
Security, Counter - surveillance, Miniature Cam- 
eras Over 300 Products www.spybase.com 
800-570-5562 


STAMP COLLECTING 


300 Breathtaking Stamps. $1.00. Plus fantastic 
approvals!! NeoTrends, SG98, Box 982F, To- 
ronto, Canada М4Ү2М9. 


FREE LIST, MAIL-BIDS, DISCOUNT STAMPS, 
PACKETS. IVA, BOX 197-8, HANFORD, CA 
93232 


Penny Stamp Approvals, Regardless Catalog, 
Kloster 18289 Bunny Drive, Jamul, CA 9193: 


TELECOMMUNICATIONS 


PRE-PAID CALLING CARDS call anywhere in 
U.S.A. for 18.5 cents per minute anytime of day 
or night. For information and ordering 
instructions call 1-888-477-5611. 


TOOLS & MACHINERY 


4" Metal Cutting Lathe $137.75. Taig, 12419 
Nightingale Lane, Chandler, AZ 85249. 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


Continued on pg. 85 
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LOOKING ВАСЕ 


EDITED BY BOB SILLERY 


Exploring the Sea Depths 


THE 1854 Deep-Sea Sounding Apparatus determined the depth of 

the sea and the state of its floor. An iron rod (A) with a chamber 
containing tallow was driven into the sea bottom. Hinged arms (B) then 
fell and released a cord (C), which held the ball by a leather collar. The 
line may have had colored cloths or leather strips to determine depth. 
Later devices were largely modifications of this tool.—July 1873 

Most vessels now use sonar devices for depth sounding. Some boaters, 

though, continue to use knotted lead lines—with the time-tested chambers 
апа tallow to sample the bottom—for less complex soundings or as backup. 


Weather Meters 


METEOROLOGISTS IN THE U.S. Weather Bureau, founded in 
1870, used an arsenal of tools, among them barographs, 
sunshine recorders, and recording rain gauges. With this gauge, 
the tipping of a compartment under a funnel caused a pen to fol- 
low a motion that was interpreted as rain activity.—July 1898 
The National Weather Service still uses some equipment similar 
to these old devices, but with computers to report the data. 


New Edge 


for Sprinters NORWEGIAN Roald Amundsen is attempting a 2,000- 
[1] “JUST in time for mile nonstop flight over the north pole, we reported. 
ч the summer Olympic The map above Amund у trans- 
Games in London, these portation d s would be cut if Amundsen proved the 
mobile starting blocks for с 0 navigated by air. 
sprinters and hurdlers elimi- Amun lidn't make the at 
nate digging tempt until 19 
| toeholds into flight with Am 


the track. worth came withi 
Ee They adjust т of the p 
aud quickly to later, with Italian inven- 
u.s any stance." tor and pilot Umberto No- 
That's British engineer and bile, the eded іп 
inventor H. Rottenburg try- traversing the 
ing them out in his suit and pole in a 


dress shoes.—July 1948 blimp. 


For More... 


Visit www.popsci.com for the following additional looks back: 

* Olympic swim champion Johnny ("Tarzan") Weismuller's scientific swim stroke (1923) 

* Race car driver and World War I flying ace Eddie Rickenbacker's bylined take on the 
value of race car technology to ordinary cars (1923) 

* The science of stadium lighting for night baseball (1948) 


Take-Along 
Telephones 


“IN a city 

where the 
DynaTAC system is 
installed, it will be 
possible to make 
telephone calls while 
riding in a taxi, sit- 
ting in a restaurant, 
or on the street," said 
Motorola as it demon- 
strated its 56.2-cubic- 
inch, 38.4-ounce portable ) 
phone. Using a computer- 
controlled transmitter 
and receiver network, 
the phone would use un- 
tapped frequencies above 
900MHz.—July 1973 

The latest entries in the 

TAC (total area coverage) 
line are the GSM 1900 Star- 
TAC 7000g wireless tele- 
phones, which operate at 
1,850- to 1,910MHz and 
1,930- to 1,990MHz. The 
6.1-cubic-inch phones 
weigh 3.9 ounces. 


mision ıs granted by Popular 
cers registered мит the 


Clearance Center (CCC) to photocopy articles 
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Introducing Valvoline SynPower® Complete Fuel System Treatment. 
Formulated with advanced synthetic technology, SynPower's component- 
targeting molecules race through the entire fuel system from fuel 
injectors to combustion chambers, eliminating deposits, helping to 


restore lost power and improve acceleration. 


Valvoline 
ale SynPower 
Y. Rocket science for the road." 
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